Soil Survey of 


Olmsted County 
Minnesota 


United States Department of Agriculture 
Soil Conservation Service 

In cooperation with 

Minnesota Agricultural Experiment Station 


HOW TO USE 


Locate your area of interest on 
] the ‘‘Index to Map Sheets’ (the 
* — jast page of this publication). 


Note the number of the map 
sheet and turn to that sheet. 


IDEA TO MAP 


Locate your area of interest 
3 ¢ onthe map sheet. 


4 List the map unit symbols 
id that are in your area 


Symbols 


THIS SOIL SURVEY 


Turn to ‘‘Index to Soil Map Units"’ 
5 . which lists:the name of each map unit and the 


page where that map unit is described. 


See ‘‘Summary of Tables’’ (following the 
6. Contents) for location of additional data 
ona specific soil use. 


—_ 
—_ a 
—_— 
_—_— 
—— 
— 
—_— ~ 
ee 
~~ 
—_ 
—— 


Consult ‘'Contents’’ for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 
7 4 agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or students; 
for specialists in wildlife management, waste disposal, or pollution control. 


This is a publication of the National Cooperative Soil Survey, a joint effort of 
the United States Department of Agriculture and agencies of the states, gener- 
ally the Agricultural Experiment Stations. The Soil Conservation Service has 
leadership for the Federal part of the National Cooperative Soil Survey. In line 
with Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1972-1977. 
Soil names and descriptions were approved in 1977. Unless otherwise indicat- 
ed, statements in the publication refer to conditions in the survey area in 1977. 
This survey was made cooperatively by the Soil Conservation Service and the 
Minnesota Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Upper Zumbro Soil and Water Conservation District. Financial 
assistance was provided by Olmsted County. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps can cause misunderstanding of the detail of mapping and 
result in erroneous interpretations. Enlarged maps do not show small areas of 
contrasting soils that could have been shown at a larger mapping scale. 


Cover: Contour stripcropping on Mt. Carroll solls. 
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Foreword 


The soil survey of Olmsted County, Minnesota, contains information that is 
basic to any land-use activity. It can help almost all land users. 

Farmers, foresters, and agronomists can use this survey to determine the 
potential of the soils for selected uses and the management practices required 
to produce food and fiber. Community pianners, engineers, developers, build- 
ers, and home buyers can use it to plan use of land, select sites for construc- 
tion, develop soil resources, and identify any special management practices 
that may be needed to insure proper performance of the soil. Conservationists, 
specialists in recreation, teachers, students, and specialists in wildlife manage- 
ment, waste disposal, or pollution control can use the survey to help under- 
stand, protect, and enhance the environment. 

Many people assume that soils are generally alike. They are unaware that 
great differences in soil properties can occur even within short distances. Soils 
may be seasonally wet or subject to flooding, they may be shallow to bedrock, 
or they may be too unstable to support buildings or roads. Soils that are very 
clayey or wet are poor sites for septic tank absorption fields, and soils that 
have a high water table are poor sites for buildings with basements or for un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Of prime importance are the predictions of the potential of the 
soils for various land uses. Also highlighted are the limitations or hazards that 
affect a given land use, the improvements needed to overcome these limita- 
tions, and the impact that a selected land use will have on the environment. 

The general soil map at the back of this publication shows the location of 
broad areas of soils. The detailed soil maps show the location of each kind of 
soil. The units on both kinds of maps are described under the headings “Gen- 
eral soil map for broad land-use planning” and ‘Soil maps for detailed plan- 
ning.” Local offices of the Soil Conservation Service or the Cooperative Exten- 
sion Service can provide further guidance on the effective use of this survey. 

The widespread use of the information in this survey can help in the con- 
servation and productive use of soil, water, and related resources. 
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General nature of the county 


Olmsted County is in southeastern Minnesota. It has a 
total land area of 419,840 acres, of which 550 acres is 
water areas. According to the Olmsted County Planning 
Department, it had a population of 89,900 in 1976. 
Nearly 80 percent of this population was in or near 
Rochester, the county seat. 

Farming is the leading occupation, and corn, soy- 
beans, oats, and hay are the main cash crops. Dairy 
products and livestock are added sources of income in 
some areas. 


Climate 
By Bruce F. Watson, meteorologist, National Weather Service. 


Olmsted County is in the interior climate region of 
North America. This region is characterized by a conti- 
nental climate. Winters are cold, but summers are mild. 
Daily and weekly temperature extremes may vary greatly 
in any season. They vary the most in winter. 

Table 1 gives data on temperature and precipitation 
for the survey area. Table 2 shows probable dates of the 
first freeze in fall and the last freeze in spring. 

In winter, temperature averages 16.2 degrees F (-8.8 
degrees C) and the average daily minimum is 7.4 de- 
grees F (-13.7 degrees C). In 2 years out of 10, the 
lowest temperature is -30 degrees F (-34.4 degrees C). 
The lowest temperature is -42 degrees F (-41 degrees 
C), which was observed at Rochester in January 1887. 

In summer, the temperature averages 68.2 degrees F 
(20.1 degrees C) and the average daily maximum is 78.8 
degrees F (26.0 degrees C). In 2 years out of 10, the 
highest temperature is 99 degrees F (37 degrees C). The 
highest temperature on record is 108 degrees F (42 
degrees C), which was observed at Rochester on July 
14, 1936. 

Growing degree days, shown in table 1, are equivalent 
to “heat units.” During the month, growing degree days 
accumulate by the amount that the average temperature 


each day exceeds a base temperature (50 degrees F). 
The normal monthly accumulation is used to schedule 
single or successive plantings of a crop between the last 
freeze in spring and the first freeze in fail. 

The total annual precipitation is 27.8 inches. Of this 
total, 20.2 inches, or 73 percent, falls during the warm 
months April through September and only 7.6 inches 
during the colder months. The heaviest 1-day rainfall on 
record is 5.26 inches, which was observed at Rochester 
on July 26, 1949. Thunderstorms occur on an average of 
42 days per year, 8 of which are in June. 

The average seasonal snowfall is 41 inches. About 8.9 
inches falls in March, the snowiest month, and 8.7 
inches in January. On an average of 90 days during the 
year, 1 or more inches of snow is on the ground. The 
greatest snow depth on record is 20 inches. 

Relative humidity is lowest at midafternoon in May, 
when it averages about 47 percent, and highest at dawn 
in August, when it averages 86 percent. In December, 
the most humid month, it averages 79 percent and in 
May, the least humid, 65 percent. 

The prevailing wind is out of the southeast quadrant 
about 30 percent of the time and out of the northwest 
quadrant 35 percent of the time. The average annual 
windspeed is 13 miles per hour. In April, the windiest 
month, the average speed is 15 miles per hour, and in 
August, the least windy month, it is 10 miles per hour. 
The strongest winds are usually from the northwest 
quadrant and the lightest from the northeast quadrant. 
Southwesterly winds are often brisk on hot summer 
days. 

A strong windstorm strikes the county once or twice 
each decade, generally in the period October through 
May. Periods of high winds occur in summer, but they 
are generally brief and are limited to occasional high 
velocities (more than 50 miles per hour) during thunder- 
storms. Such winds result in local damage in scattered 
spots. At times during the period April through October, 
hail falls in scattered small areas. 


On the summer solstice, the sun shines for 15 hours 
and 36 minutes, and on the winter solstice, it shines for 
8 hours and 48 minutes. The percent of possible sun- 
shine ranges from 73 percent in July to 36 percent in 
December. In winter it averages 46 percent, in spring 56 
percent, in summer 69 percent, and in autumn 49 per- 
cent. 


Physiography, relief, and drainage 


Much of Olmsted County is characterized by a mature 
landscape that is dissected in a very intricate pattern by 
numerous drainageways leading to three major rivers. 
These are the Zumbto, Whitewater, and Root Rivers, 
which drain into the Mississippi River. The major stream 
valleys have very steep sides and are cut as deep as 
300 feet in some areas. In stream valleys and some 
other areas, the landscape is highly dissected and out- 
crops of limestone, shale, and sandstone bedrock are 
very common. 

The highest elevation, in the southwestern part of the 
county, is about 1,360 feet, and the lowest, on the 
bottom of stream valleys, is 850 feet. 


History 


Olmsted County was established on February 20, 
1855, and was formally organized in 1858. Most of the 
early settlers were farmers. During the 1870’s, however, 
the urban population began to outnumber the rural popu- 
lation. 

During the construction of railroads in the 1860's, 
many areas that were far from any communities were 
farmed. After the railroads were built, wheat became the 
main crop grown for cash sale and for milling. Near the 
turn of the century, livestock numbers greatly increased, 
especially where markets were available. Dairy products 
were a significant part of the local economy by the 
1920’s, when 12 creameries, 3 ice cream factories, and 
10 cheese factories were operating in the county. In 
recent years, the sale of livestock and {livestock products 
has declined significantly. 

The medical profession has had a significant impact 
on Olmsted County. More than 200,000 patients a year 
are treated in Rochester. As a result, hotel and restau- 
rant service has grown rapidly. In recent years, the de- 
velopment of industry has resulted in an increase in 
population. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
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and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more dis- 
tant. Thus, through correlation, they classified and 
named the soils according to nationwide, uniform proce- 
dures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photo- 
graphs show woodiands, buildings, field borders, roads, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this publication was 
prepared from aerial photographs. 

The areas shown on a soil map are called soil map 
units. Some map units are made up of one kind of soil, 
others are made up of two or more kinds of soil, and a 
few have little or no soil material at all. Map units are 
discussed in the sections “General soil map for broad 
land-use planning” and ‘Soil maps for detailed plan- 
ning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for 
engineering tests. The soils are field tested, and interpre- 
tations of their behavior are modified as necessary 
during the course of the survey. New interpretations are 
added to meet loca! needs, mainly through field observa- 
tions of different kinds of soil in different uses under 
different levels of management. Also, data are assem- 
bled from other sources, such as test results, records, 
field experience, and information available from state 
and local specialists. For example, data on crop yields 
under defined practices are assembled from farm rec- 
ords and from field or plot experiments on the same 
kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it is 
readily available to different groups of users, among 
them farmers, managers of woodland, engineers, plan- 
ners, developers and builders, home buyers, and those 
seeking recreation. 


General soil map for broad land-use 
planning 


The general soil map at the back of this publication 
shows, in color, the associations in this survey area. 
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Each association has a distinct pattern of soils and of 
relief and drainage. Each is a unique natural landscape. 
Typically, an association consists of one or more major 
soils and some minor soils. It is named for the major 
soils. The soils making up one association can occur in 
another but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for gen- 
eral kinds of land use. Areas that are, for the most part, 
suited to certain kinds of farming or to other land uses 
can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one association differ from place to 
place in slope, depth, stoniness, drainage, or other char- 
acteristics that affect their management. 
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Areas dominated by soils formed in 
loamy and silty sediments and in the 
underlying loamy glacial till 


Most of these areas are on broad uplands. The soils 
range from well drained to poorly drained and from 
nearly level to moderately steep. 


1. Readlyn-Maxfield-Kenyon association 


Nearly level and gently sloping, somewhat poorly 
drained, poorly drained, and moderately well drained 
loamy and silty soils on uplands 


This association is on broad uplands that have low 
relief and are cut by many long, narrow drainageways. 
The summits of low knolls and ridges are flat and very 
broad in some areas but are convex and narrow in 
others. The sides of the drainageways are concave to 
convex. Slopes are dominantly 0 to 6 percent. 

This association makes up about 4 percent of the 
survey area. It is about 20 percent Readlyn and similar 
soils, 20 percent Maxfield and similar soils, 15 percent 
Kenyon soils, and 45 percent minor soils (fig. 1). 
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Figure 1.—Pattern of soils and underlying material in the Readlyn-Maxfield-Kenyon association. 


The somewhat poorly drained Readlyn soils are on the 
flatter parts of summits. They typically have a surface 
layer of black and very dark grayish brown loam and a 
subsoil of dark grayish brown and yellowish brown loam. 

The poorly drained Maxfield soils are in drainageways 
and on head slopes. They typically have a black and 
very dark gray silty clay loam surface layer. The subsoil 
is grayish brown silty clay loam and silt loam over yellow- 
ish brown loam. 

The moderately well drained Kenyon soils are on the 
summits and sides of low knolls and hills. They typically 
have a very dark brown loam surface layer and a very 
dark grayish brown clay loam subsurface layer. The sub- 
soil is yellowish brown clay loam over yellowish brown 
and brown loam. 

The minor soils in this association are the somewhat 
poorly drained loamy Floyd soils on head slopes above 
drainageways, the moderately well drained loamy 
Kasson soils on summits, the very poorly drained silty 
Kato and Marshan soils in drainageways and on ter- 
races, the well drained loamy Ostrander soils on sum- 
mits and side slopes above drainageways, and the well 
drained and moderately well drained loamy Racine soils 
on side slopes and summits. 

Most of this association is farmed. Some undrained 
areas are pastured. Kato and other very wet minor soils 
could be developed for wetland wildlife habitat. 

The major soils in this association are well suited to 
corn, soybeans, and small grain. A subsurface drainage 
system lowers the water table and improves the effective 
rooting depth in the Readlyn and Maxfield soils. Leaving 
crop residue on the surface reduces the risk of erosion 
and allows for the maximum intake of rainfall. In some 
areas of the Maxfield soils, slopes are long and smooth 
enough for contour farming or terracing. 

Suitability is fair to poor for building site development 
on the Readlyn and Maxfield soils because of a season- 
al high water table. The Kenyon soils are well suited to 
building site development, but they are severely limited 
as septic tank absorption fields because they are moder- 
ately slowly permeable in the underlying material. 


2. Racine-Floyd-Maxfield association 


Nearly level to moderately steep, well drained to poorly 
drained silty soils on uplands and in upland drain- 
ageways 


This association is on dissected uplands where iocal 
relief between drainageways and summits is about 20 to 
50 feet. Most of the summits are narrow and convex and 
are oriented in the same direction as the adjoining side 
slopes and long, narrow drainagways. The drainageways 
are flat to somewhat depressional. Slopes range from 0 
to 18 percent. 

This association makes up about 21 percent of the 
survey area. It is about 20 percent Racine and similar 
soils, 10 percent Floyd soils, 8 percent Maxfield soils, 
and 62 percent minor soils. 
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The well drained and moderately well drained Racine 
soils are on summits and side slopes. They typically 
have a surface layer of very dark brown silt loam and a 
subsurface layer of dark grayish brown silt loam. The 
subsoil is dark yellowish brown clay loam over yellowish 
brown sandy clay loam. 

The somewhat poorly drained Floyd soils are on head 
slopes above drainageways. The surface layer is typically 
black silt loam and clay loam over very dark brown silt 
loam and very dark grayish brown loam. The subsoil is 
dark grayish brown, olive brown, and yellowish brown 
loam. 

The poorly drained Maxfield soils are in drainageways 
and on head slopes. They typically have a black and 
very dark gray silty clay loam surface layer. The subsoil 
is grayish brown silty clay loam and silt loam over yellow- 
ish brown loam. 

The minor soils in this association are the well drained, 
gently sloping and sloping Dowagiac soils; the exces- 
sively drained Lilah soils on side slopes; the very poorly 
drained Kato, Marshan, and Otter soils on low terraces 
and in drainageways; the moderately well drained 
Kasson soils on the summits of low hills; the well drained 
Ostrander soils on summits and side slopes; and the 
very poorly drained Palms soils on toe slopes. 

Most of this association is farmed. Some of the wet 
areas in drainageways have been drained with tile and 
are cropped. Others are undrained and are pastured. 
Some areas of the wetter soils are suitable as wetland 
wildlife habitat. 

The major soils are well suited to corn, small grain, 
and soybeans. The main concerns of management are 
controlling erosion on the gently sloping to moderately 
steep Racine soils and internal drainage in the wetter 
Floyd and Maxfield soils. Leaving crop residue on the 
surface helps to control erosion and allows for the maxi- 
mum intake of rainfall. In some areas of the Racine soils, 
slopes are long and smooth enough for contour farming 
or terracing. 

Suitability is good to fair for building site development 
and sanitary facilities on the Racine soils. The slope is a 
limitation in some areas. The Floyd and Maxfield soils 
are poorly suited to building site development and sani- 
tary facilities because they are wet. 


Areas dominated by soils formed in a 
loamy mantle and in the underlying clayey 
residuum over bedrock 


These areas are on uplands. The soils are well 
drained and nearly level to sloping. 


3. Rockton-Channahon-Atkinson association 


Nearly level to sloping, well drained loamy soils on up- 
lands 
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This association is generally on broad uplands that 
have local relief of 5 to 20 feet and are dissected by 
oe drainageways. Slopes are dominantly 0 to 12 per- 
cent. 

This association makes up about 13 percent of the 
survey area. It is about 35 percent Rockton and similar 
soils, 25 percent Channahon soils, 12 percent Atkinson 
soils, and 28 percent minor soils (fig. 2). 

Rockton soils are on head slopes above drainageways 
and on the sloping parts of summits and side slopes. 
They typically have a very dark brown loam surface layer 
and a very dark grayish brown loam subsurface layer. 
The subsoil is dark brown and dark yellowish brown 
loam, sandy clay loam, and clay. 

Channahon soils are on rises and knolls and on side 
slopes. They typically have a very dark brown and very 
dark grayish brown loam surface layer and a dark brown 
loam subsoil. 


Atkinson soils are on summits. They typically have a 


surface layer of very dark brown and very dark grayish 
brown loam and a subsoil of dark brown and yellowish 
brown loam and clay loam. 

The minor soils in this association are the well drained 
Lamont, Ostrander, Racine, and Waucoma soils on sum- 
mits and side slopes, the somewhat excessively drained 
Sogn and excessively drained Brodale soils on shoulders 
and side slopes, and the moderately well drained Chase- 
burg soils along upland drainageways. 

Most of this association is used for corn, soybeans, 
small grain, and alfalfa. The steeper areas are perma- 
nent pasture or woodland. The main concerns in manag- 
ing cropland are a hazard of erosion in the steeper 
areas, droughtiness, and a restricted root zone. The soils 
are generally well suited to pasture. 

A restricted depth to bedrock is the main limitation if 
the Channahon and Rockton soils are used as sites for 
buildings or sanitary facilities. Also, the effluent from 
sanitary facilities can pollute underground water supplies. 


Figure 2.—Pattern of soils and underlying material in the Rockton-Channahon-Atkinson association. 


Areas dominated by soils formed in loess 


Most of these areas are on broad uplands. The soils 
range from well drained to very poorly drained and from 
nearly level to very steep. 


4. Mt. Carroll-Otter-Joy association 


Nearly level to moderately steep, well drained, very 
poorly drained, and somewhat poorly drained silty soils 
on uplands and in upland drainageways 


This association is in drainageways and on summits. 
Local relief is about 10 to 50 feet. The summits are 
typically narrow and are oriented in the same direction 
as the adjoining side slopes and long, narrow drain- 
ageways. The side slopes are typically wide and con- 
cave. The drainageways are flat or somewhat depres- 
sional. Slopes range from 0 to 25 percent. 

This association makes up about 19 percent of the 
survey area. It is about 45 percent Mt. Carroll soils, 14 
percent Otter soils, 8 percent Joy soils, and 33 percent 
minor soils (fig. 3). 
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The well drained Mt. Carroll soils are on summits and 
side slopes. They typically have a very dark grayish 
brown silt loam surface layer and a dark brown silt loam 
subsurface layer. The subsoil is dark yellowish brown 
and yellowish brown silt loam and silty clay loam. 

The very poorly drained Otter soils are in narrow drain- 
ageways. They typically have a surface layer of very dark 
gray and black silt loam and silty clay loam. 

The somewhat poorly drained Joy soils are in drain- 
ageways. They typically have a surface layer of black silt 
foam and a subsoil of dark grayish brown and olive 
brown silt loam. 

The minor soils in this association are the poorly 
drained Garwin soils in drainageways, the somewhat 
poorly drained Littleton soils on the lower part of side 
slopes and on head slopes, and the well drained Port 
Byron soils on upland summits. 

Most of this association is farmed. The major soils are 
well suited to hay and to cultivated crops, such as corn, 
soybeans, and small grain. Erosion is the main concern 
of management, especially in the more sloping areas of 


Figure 3.—Pattern of soils and underlying material in the Mt. Carroll-Otter-Joy association. 
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the Mt. Carroll soils on side slopes. Tile drainage is 
needed in the Joy and Otter soils to improve rooting 
depth and provide earlier access to fields. Otter soils are 
generally suitable for wetland wildlife habitat. 

The Mt. Carroll soils are well suited to building site 
development and sanitary facilities. The Joy and Otter 
soils, however, are poorly suited. They have a high water 
table, which interferes with the installation and function- 
ing of most sanitary facilities. Also, the Otter soils are 
frequently flooded. 


5. Port Byron-Lindstrom-Garwin association 


Nearly level to moderately steep, well drained and poorly 
drained silty soils on uplands 


This association is in drainageways and on summits 
where local relief is low. The summits are low and broad. 
Slopes range from 0 to 15 percent. 

This association makes up about 8 percent of the 
survey area. It is about 50 percent Port Byron soils, 15 
percent Lindstrom soils, 15 percent Garwin soils, and 20 
percent minor soils. 

The well drained Port Byron soils are on summits and 
side slopes. They typically have a very dark brown and 
very dark grayish brown silt loam surface layer and a 
dark brown, dark yellowish brown, and yellowish brown 
silt loam subsoil. 

The well drained Lindstrom soils are on foot slopes 
and head slopes above drainageways. They typically 
have a black and very dark grayish brown silt loam 
surface layer and a dark brown and yellowish brown silt 
loam subsoil. 

The poorly drained Garwin soils are in drainageways. 
They typically have a black silty clay loam surface layer 
and a dark grayish brown, grayish brown, and olive gray 
silty clay loam and silt loam subsoil. 

The minor soils in this association are the well drained 
Mt. Carroll and Timula soils on summits and side slopes 
and the somewhat poorly drained Joy, moderately well 
drained Chaseburg, and very poorly drained Otter soils in 
drainageways. 

Most of this association is used for corn and soy- 
beans. Small grain and hay are grown in the more slop- 
ing areas. The major soils are well suited to corn, soy- 
beans, and small grain. A subsurface drainage system 
can lower the water table and improve the effective 
rooting depth in the Garwin soils. Leaving crop residue 
on the surface reduces the risk of erosion and allows for 
the maximum intake of rainfall. In some areas of the Port 
Byron and Lindstrom soils, slopes are long and smooth 
enough for contour farming or terracing. 

The Port Byron and Lindstrom soils are well suited to 
building site development and sanitary facilities. The 
Garwin soils, however, are poorly suited because of wet- 
ness, low strength, and frost action. 


6. Timula-Port Byron association 


Nearly level to very steep, well drained silty soils on 
uplands 


This association is on summits and in drainageways. 
Local relief between the summits and the low lying drain- 
ageways is as much as 100 feet. The surface is convex 
on the summits. Slopes range from 0 to 30 percent. 

This association makes up about 3 percent of the 
survey area. It is about 65 percent Timula soils, 20 per- 
cent Port Byron soils, and 15 percent minor soils. 

Timula soils are on summits and side slopes. They 
typically are silt loam throughout. The surface layer is 
very dark grayish brown and the subsoil yellowish brown. 

Port Byron soils also are on summits and side slopes. 
They typically have a very dark brown and very dark 
grayish brown silt loam surface layer and a dark brown, 
dark yellowish brown, and yellowish brown silt loam sub- 
soil. 

The minor soils in this association are the moderately 
well drained Arenzville soils on bottom land along drain- 
ageways, the moderately well drained Chaseburg soils in 
drainageways, the well drained Lindstrom soils on head 
slopes and foot slopes, the well drained Marlean soils on 
side slopes, and the well drained Mt. Carroll soils on 
summits. 

Most of this association is cropland. Areas that are too 
steep or too frequently flooded for cropping are perma- 
nent pasture. Some scenic areas are used for parks. 

In the less sloping areas, the major soils are well 
suited to corn, soybeans, and small grain. If the soils are 
cultivated, the main concern of management is erosion 
in the steeper areas. Leaving crop residue on the sur- 
face, terracing, and farming on the contour help to con- 
trol runoff and erosion. 

The major soils are generally well suited to building 
site development and sanitary facilities, but erosion is a 
hazard. The slope is a severe limitation in some areas. 
Lateral seepage is a concern if septic tank absorption 
fields are installed in the more sloping areas. 


7. Mt. Carroll-Marlean-Arenzville association 


Nearly level to very steep, well drained and moderately 
well drained silty soils on uplands and flood plains 


This association is in deeply dissected areas that have 
many narrow ravines. Perennial or intermittent streams 
are along the floor of the ravines. Local relief between 
the summits and the bottoms of stream valleys is as 
much as 400 feet. 

This association makes up about 21 percent of the 
survey area. It is about 35 percent Mt. Carroll soils, 10 
percent Marlean soils, 8 percent Arenzville and similar 
soils, and 47 percent minor soils (fig. 4). 

The well drained Mt. Carroll soils are on summits and 
side slopes. They typically have a very dark grayish 
brown silt loam surface layer and a dark brown silt loam 
subsurface layer. The subsoil is dark yellowish brown 
and yellowish brown silt loam and silty clay loam. 

The well drained Marlean soils are on side slopes. 
They typically have a very dark grayish brown silty clay 


Figure 4.—Pattern of soils and underlying material in the Mt. 
Carroll-Marlean-Arenzville association. 


loam surface layer and a dark brown flaggy silty clay 
loam subsoil. 

The moderately well drained Arenzville soils are on 
flood plains. They typically are silt loam throughout. They 
are very dark grayish brown in the upper part and black, 
dark brown, and yellowish brown in the lower part. 

The minor soils in this association are the well drained 
Frankville soils on summits and side slopes, the well 
drained Dorerton and Elbaville soils on side slopes and 
shoulders, the well drained Lindstrom and Frontenac 
soils on foot slopes, the moderately well drained Chase- 
burg soils in drainageways, the poorly drained Root soils 
on flood plains, and the excessively drained Brodale 
soils on south- to west-facing side slopes. 

In the less sloping areas, the major soils are well 
suited to cultivated crops. Most areas are used for corn, 
soybeans, and small grain. If the soils are cultivated, the 
main concern of management is erosion in the steeper 
areas. Leaving crop residue on the surface, terracing, 
and contour stripcropping help to control runoff and ero- 
sion. 

The less sloping areas of Mt. Carroll soils are well 
suited to building site development and sanitary facilities. 
The more sloping areas of Mt. Carroll soils and all areas 
of Marlean soils, however, have severe limitations. Ero- 
sion is the main concern if these areas are developed as 
sites for buildings or sanitary facilities. Lateral seepage is 
a concern if septic tank absorption fields are installed in 
the more sloping areas. Arenzville soils are poorly suited 
to building site development and sanitary facilities be- 
cause they are wet and subject to flooding. 
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Areas dominated by soils formed in a 
sandy, silty, or loamy mantle and in the 
underlying sandy material 


These areas are on terraces and outwash plains. The 
soils range from excessively drained to poorly drained 
and from nearly level to very steep. 


8. Dickinson-Plainfield-Kalmarville association 


Nearly level to very steep, well drained, somewhat ‘ex- 
cessively drained, excessively drained, and poorly 
drained soils that are loamy and sandy on outwash ter- 
races and silty on flood plains 


This association is on terraces, foot slopes, and flood 
plains in stream valleys. Slopes range from 0 to 30 
percent. 

This association makes up about 3 percent of the 
survey area. It is about 30 percent Dickinson soils, 25 
percent Plainfield soils, 15 percent Kalmarville soils, and 
30 percent minor soils. 

The well drained and somewhat excessively drained 
Dickinson soils are on outwash terraces and foot slopes. 
They typically have a very dark grayish brown and dark 
brown sandy loam surface layer and a dark brown, dark 
yellowish brown, and yellowish brown sandy loam and 
sand subsoil. 

The excessively drained Plainfield soils are on stream 
terraces. They typically have a very dark brown loamy 
sand surface layer and a dark grayish brown loamy sand 
subsurface layer. The subsoil is dark brown sand. 

The poorly drained Kalmarville soils are on flood plains 
along streams. They typically have a surface layer of 
very dark gray silt loam. The underlying material is dark 
gray sand. 

The minor soils in this association are the well drained 
Waukee, somewhat poorly drained Hoopeston, and very 
poorly drained Marshan soils on stream terraces and the 
very poorly drained Otter soils on flood plains. 

Most of this association is farmed. Corn, small grain, 
and alfalfa are the major crops. Suitability is fair for 
pasture and cultivated crops. The main concerns in man- 
aging cropland are a low avalable water capacity, a 
severe hazard of soil blowing, and low natural fertility. 

The Plainfield and Dickinson soils are well! suited to 
building site development. The main concerns on build- 
ing sites are the susceptibility to frost heave and the 
seasonai high water table in the Kalmarville soils and in 
the wet minor soils. The Plainfield and Dickinson soils 
are poorly suited to sanitary facilities. The effluent can 
pollute underground water supplies. The Kalmarville soils 
are poorly suited to sanitary facilities because they are 
wet and subject to flooding. 


9. Waukee-Radford-Spillville association 


Nearly level and gently sloping, well drained, somewhat 
poorly drained, and moderately well drained soils that 
are loamy on outwash terraces and silty on flood plains 
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This association is on terraces and flood plains along 
streams or the major rivers. Slopes range from 0 to 6 
percent. 

This association makes up about 8 percent of the 
survey area. It is about 27 percent Waukee soils, 14 
percent Radford soils, 8 percent Spillville and similar 
soils, and 51 percent minor soils. 

The well drained Waukee soils are on stream terraces. 
They typically have a very dark brown and very dark 
grayish brown loam surface layer and a dark brown to 
yellowish brown loam and sandy foam subsoil. 

The somewhat poorly drained Radford soils are on 
flood plains along streams. They typically have a surface 
layer of very dark gray silt loam. The underlying material 
also is very dark gray silt loam. Below this is a buried 
soil. 

The moderately well drained Spillville soils are on 
flood plains. They typically have a black and very dark 
brown silt loam and loam surface layer and a dark gray- 
ish brown and grayish brown loam subsoil. 

The minor soils in this association are the somewhat 
excessively drained Dickinson and somewhat poorly 
drained Lawler soils on stream terraces and the moder- 
ately well drained Becker, poorly drained Sawmill, and 
very poorly drained Marshan soils on flood plains. 

Most of this association is used for corn, soybeans, 
small grain, and alfalfa. Some areas are pasture or 
woodland. The main management concerns are the 
droughtiness of the Waukee soils and the wetness of the 
Radford and Spillville soils. 

The Waukee soils are well suited to building site devel- 
opment but are poorly suited to sanitary facilities. The 
effluent from sanitary facilities installed in the Waukee 
soils can pollute undergrond water supplies. The Spillville 
and Radford soils are poorly suited to building site devel- 
opment and sanitary facilities because they are wet and 
subject to flooding. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and de- 
veloping soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol 
that identifies the soil on the detailed soil maps. Each 
soil description includes general facts about the soil and 
a brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 


The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or 
soils for which the unit is named. Most of the delinea- 
tions shown on the detailed soil map are phases of soil 
series. 

Soils having profiles that are almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
feature near the place where a soil of that series was 
first observed and mapped. The Oronoco series, for ex- 
ample, was named for the town of Oronoco in Olmsted 
County. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soi/ 
phase commonly indicates a feature that affects use or 
management. For example, Mt. Carroll silt loam, 6 to 12 
percent slopes, eroded, is one of several phases within 
the Mt. Carroll series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area 
includes some of each of the two or more dominant 
soils, and the pattern and proportion are somewhat simi- 
lar in all areas. Brodale-Bellechester complex, 25 to 60 
percent slopes, is an example. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map 
unit. Some of these soils have properties that differ sub- 
stantially from those of the dominant soil or soils and 
thus could significantly affect use and management of 
the map unit. These soils are described in the descrip- 
tion of each map unit. Some of the more unusual or 
strongly contrasting soils that are included are identified 
by a special symbol on the soil map. 

Most mapped areas include places that have little or 
no soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineat- 
ed on the soil map and given descriptive names. Pits, 
gravel, is an example. Some of these areas are too 
small to be delineated and are identified by a special 
symbol on the soil map. 

The acreage and proportionate extent of each map 
unit are given in table 3, and additional information on 
properties, limitations, capabilities, and potentials for 
many soil uses is given for each kind of soil in other 
tables in this survey. (See “Summary of tables.”) Many 
of the terms used in describing soils are defined in the 
Glossary. 


2A—Ostrander silt loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is upslope from drain- 
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ageways on glacial uplands. Slopes are plane and slight- 
ly convex. Most areas are irregular in shape and range 
from 2 to 25 acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 13 inches thick. The subsoil is about 37 inches 
thick. The upper 15 inches is dark yellowish brown silt 
loam. The lower 22 inches occurs as strata of dark 
yellowish and yellowish brown, friable loam and thin 
layers of sandy loam. The underlying material to a depth 
of about 60 inches is brown loam. In places brown, firm 
loam glacial till is at a depth of 50 inches or more. In 
wooded areas a dark grayish brown subsurface layer is 
below the surface layer. 

Included with this soil in mapping are the somewhat 
poorly drained Floyd soils, which make up as much as 
15 percent of some areas. These soils formed in materi- 
al similar to that in which the Ostrander soil formed. 
They are typically downslope from this soil, in lower lying 
positions along drainageways. 

Water and air move through the Ostrander soil at a 
moderate rate. Runoff is medium, and available water 
capacity is high. Reaction is neutral in the surface layer 
and slightly acid to strongly acid in the subsoil. Organic 
matter content is high in the surface layer. The supply of 
available potassium and phosphorus is medium in the 
subsoil. 

Most areas are cultivated. This soil has good potential 
for cultivated crops, pasture, and hay and for sanitary 
facilities and building site development. 

This soil is well suited to corn, soybeans, and small 
grain. {t has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. Lime and fertilizer 
should be applied as indicated by soil tests. 

This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
such legumes as alfalfa, birdsfoot trefoil, and alsike 
clover grow well. Rotation grazing or deferred grazing 
keeps the more productive forage plants dominant. 

This soil is well suited to building site development and 
sanitary facilities. Onsite investigation is needed to avoid 
installing septic tank absorption fields on the less desir- 
able included soils. 

The capability class is |. 


2B—Ostrander loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on summits and side 
slopes on glacial drift uplands. The surface is plane to 
slightly convex, and slopes are 100 to 400 feet long. 
Most areas range from 3 to 50 acres in size. 

Typically, the surface layer is very dark brown and very 
dark grayish brown loam about 14 inches thick. The 
subsoil is dark yellowish brown, yellowish brown, and 
dark brown loam about 34 inches thick. It is mottled in 
the lower part. The underlying material to a depth of 70 
inches or more is firm, brown, mottled loam. In wooded 
areas a dark grayish brown subsurface layer is below the 
surface layer. 
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Included with this soil in mapping are the somewhat 
poorly drained Floyd soils on head slopes above drain- 
ageways. These soils make up about 15 percent of most 
areas. 

Permeability is moderate in the Ostrander soil, and 
available water capacity is high. Runoff is medium. 
Unless limed, the surface layer is slightly acid or medium 
acid. The subsoil ranges from strongly acid to neutral. 
The content of organic matter is high. The supply of 
available phosphorus and potassium is medium. 

Most areas are cultivated. This soil has good potential 
for cultivated crops, pasture, and hay and for sanitary 
facilities and building site development. 

This soil is well suited to corn, soybeans, and smail 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of water. Some 
slopes are long and smooth enough for contour farming 
or terracing. Lime and fertilizer should be applied as 
indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding the pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Proper stocking 
rates, pasture rotation, and deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to building site development and 
sanitary facilities. Onsite investigation is needed to avoid 
installing septic tank absorption fields on the less desir- 
able included soils. 

The capability subclass is lle. 


11C—Sogn loam, 4 to 12 percent slopes. This 
gently sloping and sloping, somewhat excessively 
drained soil is on south- and west-facing, convex side 
slopes. It is very shallow over limestone bedrock. Few to 
many limestone fragments and flagstones are on the 
surface (fig. 5). Areas are about 2 to 10 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. Below this is a layer of 
broken limestone fragments about 4 inches thick. The 
underlying material is hard limestone. 

Included with this soil in mapping are Channahon soils, 
which make up about 15 percent of some areas. These 
soils contain more clay below the surface layer than the 
Sogn soil. They are in similar positions on the landscape. 

Permeability is moderate in the Sogn soil, and availa- 
ble water capacity is very low. Organic matter content is 
moderate, and natural fertility is low. The surface layer is 
mildly alkaline or moderately alkaline. The root zone is 
20 inches or less thick. 

Most areas are pastured. This soil has fair potential for 
pasture. It has poor potential for cultivated crops and fair 
to poor potential for hay. It has poor potential for sani- 
tary facilities and building site development. 
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Figure 5.—Areas of light colored Sogn soils on knolls. Limestone fragments are on the surface. 


Suitability is fair for pasture. The less productive 
grasses, such as Kentucky bluegrass, dominate in over- 
grazed pastures. These pastures can be improved by 
introducing legumes, such as birdsfoot trefoil and alfalfa, 
or by planting a mixture of alfalfa and bromegrass. The 
soil is highly susceptible to erosion if the pasture is 
overgrazed. Pasture rotation and controlled grazing 
reduce the risk of erosion. Applications of lime and fertil- 
izer improve the productivity of pastures. 

This soil is poorly suited to building site development 
and sanitary facilities because it is gently sloping and 
sloping and is shallow over bedrock. Excavating is diffi- 
cult. The effluent from sanitary facilities can pollute un- 
derground water supplies. 

The capability subclass is Vils. 


16—Arenzville silt loam. This nearly level, moderately 
well drained soil is on narrow flood plains along streams. 
It is frequently flooded for brief periods. Areas are long 
and 100 to 500 feet wide. They range from 5 to 80 acres 
in size. 


Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. This layer is underlain by 
about 23 inches of very dark grayish brown silt loam that 
has thin, grayish brown strata. Below this is a buried soil. 
The upper 4 inches of this buried soil is black silt loam, 
and the subsoil to a depth of 60 inches is dark brown 
and yellowish brown silt loam. In some areas depth to 
the buried soil is more than 40 inches. 

Water and air move through this soil at a moderate 
rate. Available water capacity is high. Runoff is slow. 
Natural fertility and the supply of available phosphorus 
and potassium are medium. The surface layer and sub- 
soil are medium acid to neutral. Organic matter content 
is moderate in the upper layers and high in the upper 
part of the buried soil. The seasonal high water table is 3 
to 6 feet below the surface. 

Most areas are farmed. This soil has good potential for 
cultivated crops, hay, pasture, and woodland. It has poor 
potential for sanitary facilities and building site develop- 
ment. 
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This soil is well suited to corn and soybeans, but 
floodwater can damage crops. A subsurface drainage 
system is needed. Control of weeds is needed in areas 
where floodwater spreads seeds. Small grain tends to 
lodge because of the added moisture. Some upstream 
flood control structures are needed to keep meandering 
streams from cutting into cropland. If the soil is plowed 
in the fall, clods break up during the winter and a 
seedbed can be prepared earlier in the spring. 

This soil is well suited to pasture. A species such as 
Kentucky bluegrass is naturally suitable, but productivity 
is low because of summer dormancy. Pastures can be 
improved by introducing legumes, such as birdsfoot tre- 
foil and alfalfa, or by planting water tolerant grasses, 
such as Garrison creeping foxtail. Grazing should be 
restricted during wet periods. 

This soil is well suited to woodland. Tree seedlings 
survive and grow well if competing vegetation is con- 
trolled or removed. Plant competition can be controlled 
by site preparation, by prescribed burning, or by spray- 
ing, cutting, or girdling. The hazard of flood damage is 
minimal on woodland. 

Because of the frequent flooding and the wetness, this 
soil is unsuitable as a site for buildings and sanitary 
facilities. Building local roads above the water table 
helps to prevent the damage caused by frost action. 

The capability subclass is Ilw. 


19—Chaseburg silt loam. This nearly level, moder- 
ately well drained soil is in drainageways on loess-cov- 
ered uplands. It is frequently flooded. Areas are long and 
narrow and are about 2 to 10 acres in size. In some 
areas small gullies have formed. 

The upper 51 inches occurs mostly as recent sedi- 
ments. Typically, the surface soil is very dark grayish 
brown silt loam about 15 inches thick. The next 36 
inches is very dark grayish brown and very dark gray silt 
loam. Below this to a depth of 60 inches or more is a 
buried soil. The buried surface layer is very dark grayish 
brown silt loam, and the buried subsoil is dark yellowish 
brown silt loam. In places the soil has many strata of fine 
sandy loam. 

Water and air move through this soil at a moderate 
rate. Available water capacity is high. Reaction is slightly 
acid or neutral throughout the soil. The supply of phos- 
phorus and potassium is medium, and organic matter 
content is moderate. Runoff is slow or medium. The 
seasonal high water table is at a depth of 3 to 6 feet. 

Most areas are pastured or are idle. Many of the areas 
within cultivated fields are grassed waterways. This soil 
has good potential for pasture and fair potential for hay 
and woodland if flooding is controlled. It has poor poten- 
tial for cultivated crops, sanitary facilities, and building 
site development. 

This soil is well suited to pasture. Kentucky bluegrass 
can be easily established naturally. A higher quantity of 
better quality forage can be obtained if legumes, such as 
alfalfa and birdsfoot trefoil, are seeded by methods that 
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do not disturb the sod. Water tolerant grasses, such as 
Garrison creeping foxtail and reed canarygrass, are well 
suited. Weeds, such as thistles and other broadleaves, 
are constantly carried in by floodwater. Controlling these 
weeds is difficult. It is essential prior to renovation. The 
pastures should not be grazed when too wet. 

This soil is well suited to woodland. Tree seedlings 
survive and grow well if competing vegetation is con- 
trolled or removed. Plant competition can be controlled 
by site preparation, by prescribed burning, or by spraying 
herbicides, cutting, or girdling. 

Buildings and sanitary facilities should not be con- 
structed on this soil because of the wetness and the 
flooding. Because of the flooding, the soil is unsuitable 
as a recreation area, such as a campsite or a play- 
ground. 

The capability subclass is Vw. 


23—Skyberg silt loam. This nearly level, somewhat 
poorly drained soil occurs as plane to slightly concave 
areas above drainageways on broad uplands. Areas are 
irregular in shape and range from 5 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 6 inches thick. The subsurface layer is 
grayish brown silt loam about 5 inches thick. The subsoil 
is about 35 inches thick. The upper part is grayish brown 
silty clay loam, the middie part is yellowish brown fine 
sandy loam, and the lower part is yellowish brown, very 
firm loam. The underlying material to a depth of about 70 
inches is brown loam. In places the lower part of the 
subsoil is stratified with loam and sandy loam and with 
thin layers of sand. 

Permeability is moderately slow. Runoff is slow. Availa- 
ble water capacity is high. The subsoil is strongly acid or 
very strongly acid. Organic matter content is moderate. 
The supply of available phosphorus is medium and the 
supply of available potassium low. The seasonal high 
water table is at a depth of 1 foot to 3 feet. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and woodland. It has poor po- 
tential for building site development and most sanitary 
facilities. 

If drained, this soil is well suited to cultivated crops. 
The main limitation is wetness, which restricts the depth 
to which roots can penetrate. The main management 
needs are providing artificial drainage and keeping the 
soil in good tilth. Returning crop residue to the soil helps 
to keep the soil in good tilth. Fall tillage allows the soil to 
warm earlier in the spring and allows for earlier seedbed 
preparation. Applications of lime generally are beneficial, 
especially if the lime can be worked into the subsoil. In 
places waterways are needed to divert runoff. 

This soil is well suited to pasture and hay. Reseeding 
with suitable forage plants improves the productivity of 
pastures. Forage species, such as red clover, alsike 
clover, and timothy, generally can withstand the acidity 
of the soil. Applications of lime are needed if alfalfa is 
grown. Grazing should be controlled and delayed when 
the surface layer is wet. 
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This soil is well suited to woodland. The quality of 
timber in many areas can be improved by pruning and 
thinning. Spraying or cutting controls competition from 
herbs and small brush. The soil is likely to be very soft 
early in spring. As a result, work in woodlots should be 
delayed until fall or early in winter. 

This soil is poorly suited to building site development 
and sanitary facilities. The high water table interferes 
with excavations, results in wet basements, and prevents 
the proper functioning of septic tank absorption fields. If 
possible, tile should be placed around basements. The 
water table also results in a high potential for frost 
action. Roads, parking lots, sidewalks, and driveways 
should be constructed above the water table. The efflu- 
ent from sanitary facilities can pollute ground water sup- 
plies. 

The capability subclass is Illw. 


24—Kasson silt loam. This very gently sloping, mod- 
erately well drained soil generally is on slightly convex to 
plane summits on broad glacial uplands. In some areas it 
is along drainageways. Areas range from 2 to 40 acres 
in size. 

Typically, the surface layer is very dark gray silt loam 
about 9 inches thick. The subsoil is about 46 inches 
thick. The upper 13 inches is dark brown and brown silt 
loam and silty clay loam, and the lower 33 inches is 
yellowish brown, light brownish gray, and pale brown 
clay loam. The underlying material to a depth of about 
60 inches is brown, friable clay loam. In some wooded 
areas the surface layer is less than 6 inches thick and is 
black. In some areas along stream benches, the lower 
part of the subsoil is stratified loamy sand and sandy 
loam about 20 inches thick. 

Air and water move through this soil at a moderately 
slow rate. Runoff is medium. Available water capabity is 
high. Organic matter content is moderate. Generally, the 
surface layer is medium acid or slightly acid and the 
subsoil medium acid or strongly acid. The supply of avail- 
able phosphorus and potassium is low. The seasonal 
high water table is at a depth of 2 to 3 feet. 

Most areas are cropland. Some are pasture or wood- 
land. This soil has good potential for cultivated crops, 
pasture, hay, and woodland. It has fair to poor potential 
for building site development and sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The wetness can delay fieldwork and planting and 
limit application of the measures needed for weed con- 
trol. A subsurface drainage system is needed in some 
areas. The depth to which roots can penetrate is limited 
as a result of the perched water table and a firm or very 
firm consistence in the lower part of the subsoil. It is also 
limited by the acidity of the subsoil, especially if legumes 
are grown. Applications of lime are needed. A system of 
minimum tillage in which crop residue is left on the 
surface helps to control erosion. 

This soil is well suited to pasture and hay. Applications 
of lime generally are needed, especially if a legume, 
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such as alfalfa, is grown. Acid tolerant legumes, such as 
red clover and alsike clover, survive better than alfalfa, 
but they tend to provide less forage. A subsurface drain- 
age system generally improves plant growth. Overgrazing 
results in compaction of the surface layer during wet 
periods and diminishes the ability of the soil to produce 
forage. 

If this soil is managed as woodland, trees that can 
tolerate some wetness should be selected for new plant- 
ings. The soil is well suited to such trees. Competing 
vegetation can be controlled by cultivation or by herbi- 
cides. Pruning, thinning, and clearing result in better 
growth in existing stands. 

Because it is wet, this soil generally is poorly suited to 
building site development and sanitary facilities. On sites 
for buildings with basements, some form of drainage, 
such as tile around the foundations and under the floor, 
is needed to remove excess water. Local roads or 
streets, parking lots, and driveways can be damaged by 
frost action. Providing adequate subbase material and 
some form of subsurface drainage that removes trapped 
water helps to prevent the damage caused by frost 
action. Septic tank absorption fields should be designed 
so that they are an adequate distance above the water 
table. 

The capability subclass is IIs. 


25—Becker loam. This nearly level, moderately well 
drained soil is on high bottom land along streams. It is 
subject to rare flooding. Areas are irregular in shape and 
range from 2 to 50 acres in size. 

Typically, the surface soil is black and very dark gray- 
ish brown. It is loam in the upper 9 inches and sandy 
loam in the lower 21 inches. The subsoil is dark brown 
gravelly loamy coarse sand about 6 inches thick. The 
underlying material to a depth of about 60 inches is 
grayish brown coarse sand. 

Air and water move this soil at a moderately rapid rate. 
Available water capacity is moderate. Runoff is slow; 
much of the water is absorbed. The content of organic 
matter is high. Reaction ranges from medium acid to 
moderately alkaline. The supply of available phosphorus 
and potassium is low to medium. The depth to which 
roots can penetrate is limited by the sandy underlying 
material. The seasonal high water table is at a depth of 
4 to 6 feet. 

Most areas are cropland. This soil has fair potential for 
cultivated crops and pasture. It has fair to poor potential 
for building site development and sanitary facilities. 

This soil tends to be droughty. As a result, suitability 
for cultivated crops is only fair. The crops selected 
should be those that can be planted early in the year, 
when rainfall is most frequent. If crops that mature late 
in the growing season are grown, the plant population 
should be limited in most years. A system of minimum 
tillage in which crop residue is left on the surface helps 
to control erosion. Increasing the organic matter content 
improves the water holding capacity of the soil. 
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Suitability is fair for pasture and hay. Applications of 
lime generally are needed, especially if a legume, such 
as alfalfa, is grown. Acid tolerant legumes, such as red 
clover and alsike clover, survive better than alfalfa, but 
they tend to provide less forage. A subsurface drainage 
system generally improves plant growth. Overgrazing re- 
sults in compaction of the surface layer during wet peri- 
ods and diminishes the ability of the soil to produce 
forage. 

Suitability is fair for building site development. On sites 
for buildings with basements, some form of drainage, 
such as tile around the foundations and under the floor, 
is needed to remove excess water. Local roads or 
streets, parking lots, and driveways can be damaged by 
frost action. Providing adequate subbase material and 
some form of subsurface drainage that removes trapped 
water helps to prevent the damage caused by frost 
action. 

This soil generally should not be used as a site for 
sanitary facilities because it has a seasonal high water 
table. Septic tank absorption fields should be designed 
so that they are an adequate distance above the water 
table. 

The capability subclass is Ils. 


27A—Dickinson sandy loam, 0 to 1 percent slopes. 
This level, well drained soil is on broad outwash terraces 
along the major streams. Areas are about 2 to 40 acres 
in size. 

Typically, the surface soil is very dark grayish brown 
and dark brown sandy loam about 15 inches thick. The 
subsoil is about 23 inches thick. It is dark brown and 
dark yellowish brown sandy loam over yellowish brown 
sand. The underlying material to a depth of about 60 
inches is yellowish brown sand. In many places, espe- 
cially north of Rochester, bedrock is 5 to 8 feet below 
the surface. In some areas the content of gravel is as 
much as 10 percent in the underlying material. 

Included with this soil in mapping are small areas of 
the moderately well drained Terril soils that have a sandy 
substratum. These soils are in drainageways. They make 
up as much as 5 percent of some areas. 

Permeability is moderately rapid in the Dickinson soil. 
Available water capacity is low. Runoff is medium to 
slow; much of the water is absorbed. Natural fertility and 
the supply of available nitrogen, phosphorus, and potas- 
sium are low. Unless the soil is limed, the surface layer 
and subsoil are medium acid or slightly acid. The content 
of organic matter is moderate. 

Most areas are farmed. Some are used as building 
sites and others as woodland. This soil has fair potential 
for cultivated crops, pasture, and hay. It has good poten- 
tial for building site development and poor potential for 
most sanitary facilities. 

As a result of the low available water capacity, suitabil- 
ity is only fair for small grain, soybeans, and corn. The 
crops selected for planting should be those that can 
tolerate droughtiness, that can be planted early in the 
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year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. This well drained soil is 
accessible for fieldwork early in spring. It is highly sus- 
ceptible to erosion unless the surface is protected. A 
system of minimum tillage in which crop residue is left on 
the surface helps to control erosion. 

Suitability is fair for pasture and hay. Overgrazed pas- 
tures are dominated by short, cool season grasses, such 
as Kentucky bluegrass. Forage production can be im- 
proved by reseeding with mixtures of suitable grasses 
and legumes. Bromegrass or orchardgrass and such le- 
gumes as alfalfa, alsike clover, and birdsfoot trefoil grow 
well. Proper stocking rates, deferred grazing, and rota- 
tion grazing keep the more productive forage plants 
dominant. 

This soil is well suited to building site development. It 
can support buildings and local roads and streets, but 
the sides of shallow excavations can cave in. This 
caving can be prevented by enlarging the trenches or by 
installing temporary retaining walls. 

This soil is poorly suited to most sanitary facilities. It 
can easily absorb septic tank effluent, but the underlying 
material is a poor filter. As a result, septic tank absorp- 
tion lines should be installed as close to the surface as 
possible. The effluent from sanitary facilities can pollute 
underground water supplies. 

The capability subclass is Ils. 


27B—Dickinson sandy loam, 2 to 6 percent slopes. 
This gently sloping, somewhat excessively drained soil is 
on the convex parts of stream terraces that have low 
relief, around small natural waterways extending through 
the terraces or along the foot slopes of valleys. Areas 
are irregularly shaped or long and narrow. They range 
from 2 to 25 acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 10 inches thick. The subsoil is dark brown 
and dark yellowish brown sandy loam about 25 inches 
thick. The underlying material to a depth of about 60 
inches is yellowish brown sand. In places the surface 
layer is loamy sand. 

Included with this soil in mapping are small areas of 
the Terril soils that have a sandy substratum. These 
moderately well drained soils are in small drainageways. 
They make up about 5 percent of this unit. 

Permeability is moderately rapid in the Dickinson soil, 
and available water capacity is low. The content of or- 
ganic matter is moderate. Runoff is slow or medium. 
Reaction is slightly acid or medium acid. The supply of 
available phosphorus and potassium is low. 

Most areas are cropped. This soil has fair potential for 
cultivated crops, pasture, and hay. It has good potential 
for building site development and poor potential for most 
sanitary facilities. 

Suitability is fair for small grain, corn, and soybeans. 
The soil is highly susceptible to erosion unless the sur- 
face is protected by plant cover. Contour farming and a 
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minimum tillage system in which crop residue is left on 
the surface reduce the risk of erosion. The amount of 
water available to plants is limited. As a result, the crops 
selected for planting should be those that can tolerate 
droughtiness, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 
summer. If corn or soybeans are grown, the plant popu- 
lation should be limited. This somewhat excessively 
drained soil is accessible for fieldwork early in spring. 
Lime and fertilizer should be applied as indicated by soil 
tests. 

Suitability is fair for pasture and hay. Overgrazed pas- 
tures are dominated by short, cool season grasses, such 
as Kentucky bluegrass. Forage production can be im- 
proved by reseeding with mixtures of suitable grasses 
and legumes. Bromegrass or orchardgrass and such le- 
gumes as alfalfa and birdsfoot trefoil grow well. Proper 
stocking rates, deferred grazing, and rotation grazing 
keep the more productive forage plants dominant. 

This soil is well suited to building site development. It 
can support buildings and local roads and streets. Ero- 
sion control measures are needed during construction. 
The sides of shallow excavations can cave in. This 
caving can be prevented by enlarging the trenches or by 
installing temporary retaining walls. 

This soil is poorly suited to most sanitary facilities. It 
can easily absorb septic tank effluent, but the underlying 
material is a poor filter. As a result, septic tank absorp- 
tion lines should be installed as close to the surface as 
possible. The effluent from sanitary facilities can poliute 
underground water supplies. 

The capability subclass is lle. 


27C—Dickinson sandy foam, 6 to 12 percent 
slopes. This somewhat excessively drained, sloping soil 
is on foot slopes in narrow ravines and broad valleys. 
The surface is plane or concave. Most areas are narrow 
and are 150 to 300 feet long. They are about 2 to 20 
acres in size. Flagstones and rock fragments are on the 
surface in some areas. 

Typically, the surface soil is very dark brown sandy 
loam about 18 inches thick. The subsoil is about 15 
inches thick. It is dark brown sandy loam in the upper 10 
inches and loamy sand in the lower 5 inches. The under- 
lying material to a depth of about 60 inches is dark 
yellowish brown sand. In places the surface layer is 18 
to 36 inches thick. 

Permeability is moderately rapid, and available water 
capacity is low. The surface soil is slightly acid or neutral 
and the subsoil medium acid or slightly acid. Runoff is 
medium. The content of organic matter is moderate, and 
the supply of available phosphorus and potassium is low. 

Most areas are cultivated. Some are pasture or wood- 
land or are under residential development. This soil has 
fair potential for pasture, cultivated crops, and hay. It has 
good to fair potential for building site development and 
poor potential for most sanitary facilities. 

Suitability is fair for small grain, corn, and soybeans. 
The soil is highly susceptible to erosion unless the sur- 
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face is protected by plant cover. Contour farming and a 
minimum tillage system in which crop residue is left on 
the surface reduce the risk of erosion. The amount of 
water available to plants is limited. As a result, the crops 
selected for planting should be those that can tolerate 
droughtiness, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 
summer. If corn or soybeans are grown, the plant popu- 
lation should be limited. This somewhat excessively 
drained soil is accessible for fieldwork early in spring. 
Lime and fertilizer should be applied as indicated by soil 
tests. 

Suitability is fair for pasture and hay. Overgrazed pas- 
tures are dominated by short, cool season grasses, such 
as Kentucky bluegrass. Forage production can be im- 
proved by reseeding with mixtures of suitable grasses 
and legumes. Bromegrass or orchardgrass and such le- 
gumes as alfalfa and birdsfoot trefoil grow well. Proper 
stocking rates, deferred grazing, and rotation grazing 
keep the more productive forage plants dominant. 

This soil is well suited to building site development. It 
can support buildings and local roads and streets. The 
sides of shallow excavations can cave in, but this caving 
can be prevented by enlarging the trenches or by install- 
ing temporary retaining walls. 

This soil is poorly suited to most sanitary facilities. It 
can easily absorb septic tank effluent, but the underlying 
material is a poor filter. As a result, septic tank absorp- 
tion lines should be placed as close to the surface as 
possible. The effluent from sanitary facilities can pollute 
underground water supplies. 

Capability subclass is Ille. 


30B—Kenyon loam, 1 to 6 percent slopes. This 
gently sloping, moderately well drained soil is on the 
summits of glaciated uplands, generally above small, 
narrow drainageways. In some areas few to many stones 
are on the surface. They range from as small as cobble- 
stones to as large as boulders. Slopes are about 100 to 
400 feet long. Areas range from 2 to 100 acres in size. 

Typically, the surface layer is very dark brown loam 
about 8 inches thick. The subsurface layer is very dark 
grayish brown clay loam about 5 inches thick. The sub- 
soil is about 37 inches thick. It is yellowish brown, friable 
clay loam over yellowish brown and brown, firm loam. 
The underlying material to a depth of about 65 inches is 
brown, firm loam. 

Permeability is moderately slow. Available water ca- 
pacity is high. Runoff is medium. Unless it has been 
limed, the surface layer is neutral to medium acid. Most 
of the subsoil is strongly acid to neutral. The content of 
organic matter is high, and the supply of available phos- 
phorus and potassium is medium. 

Most areas are cultivated. This soil has good potential 
for cultivated crops, pasture, and hay and for building 
site development. It has poor potential for septic tank 
absorption fields but has good potential for other sani- 
tary facilities. 
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This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of water. In 
places slopes are long and smooth enough for contour 
farming or terracing. Lime and fertilizer should be applied 
as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominanted by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding the pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer and controlled grazing keep the more productive 
grasses dominant. 

This soil is well suited to building site development and 
to most sanitary facilities. Better suited material is 
needed, however, to strengthen the base material of 
local roads and streets. Septic tank absorption fields 
should be designed so that they are large enough to 
overcome the moderately slow permeability in the under- 
lying material. 

The capability subclass is Ile. 


42E—Salida gravelly sandy loam, 12 to 35 percent 
slopes. This excessively drained, moderately steep to 
very steep soil is on the sides of kames and the lower 
back slopes of stream benches. Areas are very narrow 
and long and range from 2 to 30 acres in size. Slopes 
are convex and about 50 to 100 feet long. Many cobble- 
stones, flagstones, and pebbles are on the surface. 

Typically, the surface layer is very dark grayish brown 
gravelly sandy loam about 6 inches thick. The subsur- 
face layer is very dark grayish brown gravelly loamy 
coarse sand about 6 inches thick. The subsoil is dark 
yellowish brown gravelly coarse sand about 6 inches 
thick. The underlying material to a depth of about 60 
inches is yellowish brown gravel and gravelly coarse 
sand. In some areas the surface layer is gravelly loamy 
coarse sand. In some places cemented gravel crops out. 
In other places the surface layer and subsoil are sandy 
loam or loam. 

Available water capacity is very low, and permeability 
is very rapid. The soil is neutral or mildly alkaline in the 
upper part and mildly alkaline in the lower part. It has a 
low or very low supply of available phosphorus and po- 
tassium. The content of organic matter is moderate. 

Most areas are pastured. This soil has fair potential for 
pasture and hay and poor potential for cultivated crops. 
It has poor potential for building site development and 
sanitary facilities. 

Suitability is only fair for pasture because forage pro- 
duction is limited on this droughty soil. Most pastures are 
dominated by Kentucky bluegrass, which becomes dor- 
mant during the warm summer months. Continuous pro- 
duction of summer forage can be ensured by measures 
that foster the growth of short native prairie grasses, 
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such as little bluestem and side-oats grama. These 
measures include early grazing of cool season grasses 
and deferment of grazing during the growth period of 
warm season grasses. Overgrazing increases the runoff 
rate and thus the risk of erosion. 

This soil is poorly suited to building site development 
because the moderately steep to very steep slope is a 
severe limitation. Extensive land shaping is needed on 
all building sites. The sides of shallow excavations can 
cave in, but this caving can be prevented by enlarging 
the trenches or by installing temporary retaining walls. 

This soil is poorly suited to sanitary facilities because it 
is moderately steep to very steep. On sites for sanitary 
facilities, lateral seepage is a hazard and the effluent can 
pollute ground water. 

The capability subclass is Vlls. 


73F—Bellechester loamy sand, 25 to 45 percent 
slopes. This very steep, excessively drained soil is on 
foot slopes on deeply dissected terrain. Slopes are 
smooth and concave. They are 100 to 400 feet long. In 
most areas they are south to west facing. Areas are 5 to 
20 acres in size. Few to common coarse fragments, 
mostly rock fragments or flagstones, are on the surface 
in places. 

Typically, the surface soil is very dark grayish brown 
loamy sand about 20 inches thick. The subsoil is dark 
brown and very pale brown loamy sand and sand about 
14 inches thick. Below this is about 9 inches of yellow 
sand. White, soft sandstone is at a depth of about 43 
inches. On some wooded slopes facing north to east, 
the soil has a thinner surface layer and is slightly acid or 
medium acid throughout. 

Included with this soil in mapping are Brodale and 
Sogn soils on the upper parts of the landscape where 
ledges of limestone bedrock protrude. These soils are in 
areas about a half an acre in size. They make up about 
5 percent of some areas. Also included are areas where 
the slope is as low as 6 percent. 

Permeability is rapid in Bellechester soil, and available 
water capacity is low. Reaction ranges from slightly acid 
to moderately alkaline throughout the profile. The con- 
tent of organic matter is low. The supply of available 
phosphorus and potassium also is low. Runoff is 
medium. 

Most areas are pastured. This soil has fair potential for 
pasture. It has poor potential for cultivated crops, sani- 
tary facilities, and building site development. 

Suitability is only fair for pasture because forage pro- 
duction is limited on this droughty soil. Most pastures are 
dominated by Kentucky bluegrass, which is dormant 
during the warm summer months. Continuous production 
of summer forage can be ensured by measures that 
foster the growth of short native prairie grasses, such as 
little bluestem and side-oats grama. These measures 
include early grazing of cool season grasses and defer- 
ment of grazing during the growth period of warm 
season grasses. Overgrazing increases the runoff rate 
and the risk of erosion. 
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Suitability is only fair for woodland because erosion is 
a hazard on this very steep soil. Measures that control 
erosion are needed. Tree seedlings survive and grow 
well if competing vegetation is controlled or removed. 
Plant competition can be controlled by site preparation, 
by prescribed burning, or by spraying, cutting, or girdling. 

This soil is poorly suited to building site development 
and sanitary facilities because it is very steep. Extensive 
land shaping is needed on all building sites. The effluent 
from sanitary facilities can pollute the ground water in 
the bedrock. 

The capability subclass is Vils. 


99B—Racine silt loam, 1 to 6 percent slopes. This 
moderately well drained and well drained, gently sloping 
soil is on the summits of glaciated uplands. Slopes are 
100 to 400 feet long. Areas range from 2 to 100 acres in 
size. 

Typically, the surface layer is very dark brown silt loam 
about 8 inches thick. The subsurface layer is dark gray- 
ish brown silt loam about 4 inches thick. The subsoil is 
about 34 inches thick. It is dark yellowish brown, friable 
clay loam over yellowish brown, friable sandy clay loam. 
The underlying material to a depth of about 65 inches is 
brown loam. It is friable in the upper part and very firm in 
the lower part. In places the surface layer and subsoil 
are thicker. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. The surface layer is slightly 
acid or medium acid. The subsoil dominantly is strongly 
acid or medium acid. The content of organic matter is 
moderate. The supply of available phosphorus and po- 
tassium is medium. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, hay, and woodland. It also has 
good potential for sanitary facilities and building site de- 
velopment. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface heips to 
control erosion and increases the intake of water. In 
places slopes are long and smooth enough for contour 
farming or terracing. Lime and fertilizer should be applied 
as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominanted by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding the pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Rotation grazing, 
proper stocking rates, and applications of fertilizer keep 
the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. 
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This soil is well suited to building site development and 
sanitary facilities. Better suited material is needed, how- 
ever, to strengthen the base material of local roads and 
streets. 

The capability subclass is lle. 


99C—Racine silt loam, 6 to 12 percent slopes. This 
sloping, well drained soil is on the convex side slopes 
directly below upland summits. Areas are narrow and are 
50 to 300 feet long. They range from 2 to 15 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 6 inches thick. The subsoil is dark yellow- 
ish brown clay loam about 51 inches thick. The underly- 
ing material to a depth of about 65 inches is olive brown, 
firm loam. In some wooded areas, the surface soil is 
loam about 18 inches thick. In places the surface layer 
and subsoil are thinner. Cobblestones are commonly on 
the surface in areas where the subsoil has been ex- 
posed. 

Water and air move through this soil at a moderate 
rate. Available water capacity is high. Reaction is strong- 
ly acid or medium acid in most of the subsoil and varies 
widely in the surface layer as a result of local liming 
practices. Natural fertility and the supply of available 
phosphorus and potassium are medium. The content of 
organic matter is moderate. 

Most areas are farmed. This soil has good potential for 
cultivated crops, hay, pasture, and woodland. It has fair 
potential for most sanitary facilities and for building site 
development. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface reduces the risk of erosion and improves the 
intake of water. Contour farming or terracing is effective 
in controlling erosion. Lime and fertilizer should be ap- 
plied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation and deferred grazing keep 
the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Prunning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

Suitability is only fair for building site development and 
Sanitary facilities. Roads or streets can be damaged as a 
result of low strength. Providing suitable subbase materi- 
al helps to prevent this damage. Lateral seepage is a 
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hazard unless septic tank absorption fields are designed 
to overcome the slope of this soil. 
The capability subclass is Ille. 


99D2—Racine loam, 12 to 18 percent slopes, 
eroded. This moderately steep, well drained soil is on 
side slopes along long, narrow drainageways. The sur- 
face is convex, and slopes are 50 to 200 feet long. 
Areas are typically 2 to 10 acres in size. In some areas 
very large boulders or a few cobblestones are on the 
surface. 

Typically, the surface layer is dark brown loam about 7 
inches thick. The subsoil is brown and yellowish brown, 
friable loam about 26 inches thick. It has blocky struc- 
ture. The underlying material to a depth of about 65 
inches is yellowish brown, firm and very firm loam that is 
high in content of lime. 

Permeability is moderate, and available water capacity 
is high. Runoff is rapid. The content of organic matter is 
low. The supply of available phosphorus is medium and 
that of potassium low. Reaction is medium acid or 
strongly acid in most parts of the subsoil and varies 
widely in the surface layer as a result of local liming 
practices. 

This soil is used as cropland or pasture. It has good 
potential for pasture and woodland and fair potential for 
cultivated crops. It has poor potential for building site 
development and most sanitary facilities. 

Suitability is only fair for corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or if the sur- 
face is not protected by crop residue. Leaving crop resi- 
due on the surface reduces the risk of erosion and 
improves the intake of water. Contour farming or terrac- 
ing is effective in controlling erosion. Lime and fertilizer 
should be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation and deferred grazing keep 
the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Prunning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

This soil is poorly suited to building site development 
and sanitary facilities because it is moderately steep. 
Local roads or streets can be damaged as a result of 
low strength. Providing suitable subbase material helps 
to prevent this damage. Lateral seepage is a hazard 
unless septic tank absorbtion fields are designed to 
overcome the slope of this soil. 
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Capability subclass is |Ve. 


131B—Massbach silt loam, 2 to 6 percent slopes. 
This gently sloping, moderately well drained soil general- 
ly is on the summits and side slopes of upland hills in 
dissected stream valleys. In some areas it is on foot 
slopes. The surface is convex. Areas are irregularly 
shaped and range from 2 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
grayish brown silt loam about 5 inches thick. The subsoil 
is about 23 inches of brown silty clay loam and clay. It is 
mottled with grayish brown in the upper part. The under- 
lying material is greenish gray shale. It has thin frag- 
ments of limestone. In places the surface layer is very 
dark brown and is as much as 14 inches thick. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Shullsburg soils in drain- 
ageways and depressions. These soils make up about 5 
percent of some areas. 

Permeability is moderate in the upper part of the 
Massbach soil and very slow in the lower part. Runoff is 
medium. Available water capacity is high. The depth to 
which roots can penetrate is limited by the underlying 
shale. The seasonal high water table is perched at a 
depth of 3 to 5 feet. The surface soil and subsoil are 
neutral to medium acid. The content of organic matter is 
moderate. The supply of available phosphorus is low to 
medium, and the supply of available potassium is low. 

This soil is used as cropland, pasture, or woodland. It 
has good potential for those uses. It has fair potential for 
building site development and poor potential for most 
sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of water. In 
places slopes are long and smooth enough for contour 
farming or terracing. Lime and fertilizer should be applied 
as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, and rotation and deferred 
grazing keep the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. 

Suitability is fair for building site development. install- 
ing tile drains around basements helps to remove excess 
subsurface water. Constructing local roads and streets 
on better suited base material and above the seasonal 
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high water table helps to prevent the damage resulting 
from low strength and frost action. 

This soil is poorly suited to sanitary facilities. Septic 
tank absorption fields generally do not function properly 
because the soil is very slowly permeable and has a high 
water table. 

The capability subclass is lle. 


131C—Massbach silt loam, 6 to 12 percent slopes. 
This sloping, well drained soil is on the upper side slopes 
and foot slopes along valley floors. Areas are mostly 
Narrow and extend horizontally around hills. They are 
100 to 400 feet long. They range from 2 to 15 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsoil is about 38 
inches thick. The upper 30 inches is dark brown, grayish 
brown, and yellowish brown silt loam, and the lower 8 
inches is greenish gray clay. The underlying material is 
greenish gray shale. !n places the surface layer is very 
dark brown and is as thick as 16 inches. In some areas 
the depth to shale is 24 to 30 inches. In other areas, 
along the lower foot slopes, the depth to shale is as 
much as 55 inches. In some of these areas the shale is 
overlain by thin strata of sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Shullsburg soils in drain- 
ageways and depressions. These soils are less sloping 
than the Massbach soil. They make up about 5 percent 
of this unit. 

Permeability is moderate in the upper part of the 
Massbach soil and very slow in the underlying material. 
Available water capacity is high. Runoff is medium. The 
content of organic matter is moderate. Reaction is neu- 
tral to medium acid. The supply of available potassium 
generally is low and that of phosphorus medium. Root 
penetration is restricted by the underlying shale. 

Most areas are cropland or pasture. This soil has good 
potential for cultivated crops, pasture, hay, and wood- 
land. It has fair potential for building site development 
and poor potential for most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface reduces the risk of erosion and improves the 
intake of surface water. Contour farming or terracing is 
effective in controlling erosion. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation and deferred grazing keep 
the more productive grasses dominant. 
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This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

Suitability is only fair for building site development. 
Measures that control erosion are needed during con- 
struction. Building local roads and streets on better 
suited base material helps to prevent the damage result- 
ing from low strength and frost action. 

This soil is poorly suited to sanitary facilities. Proper 
design of septic tank absorption fields helps to over- 
come the very slow permeability of the underlying materi- 
al. 

The capability subclass is lile. 


131D—Massbach silt loam, 12 to 18 percent 
slopes. This well drained, moderately steep soil is on 
the upper side slopes on dissected uplands. Areas are 
narrow and extend horizontally around hills. They are 
100 to 400 feet long. They range from about 2 to 20 
acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The upper 27 inches of 
the subsoil is dark brown and brown silt loam, and the 
lower 6 inches is olive brown and greenish gray clay. 
The underlying material is greenish gray shale. In places 
the surface layer is silty clay loam. In some areas the 
silty mantle is severely eroded and very thin. On some 
foot slopes the depth to clayey material or to shale is 
more than 40 inches. 

Permeability is moderate in the upper part of this soil 
and very slow in the underlying material. Available water 
capacity is high. Runoff is rapid. Reaction is slightly acid 
or medium acid throughout the soil. The content of or- 
ganic matter is moderate. The supply of available phos- 
phorus typically is low or medium, and that of available 
potassium typically is low. The effective rooting depth is 
restricted by the underlying shale. 

Most areas are cropland. This soil has fair potential for 
cultivated crops and good potential for pasture, hay, and 
woodland. !t has poor potential for building site develop- 
ment and for most sanitary facilities. 

Suitablity is only fair for corn, soybeans, and small 
grain because erosion is a severe hazard. The main 
concern of management is controlling erosion, especially 
if row crops are grown or the surface is not protected by 
crop residue. Leaving crop residue on the surface re- 
duces the risk of erosion and improves the intake of 
surface water. Contour farming or terracing is effective in 
controlling erosion. Lime and fertilizer should be applied 
as indicated by soil tests. 

This soil is well suited to pasture. Many pastures, how- 
ever, are dominated by short, cool season grasses be- 
cause of overgrazing. Reseeding the pastures with mix- 
tures of suitable grasses and legumes, such as brome- 
grass and alfalfa, improves forage production. Applica- 
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tions of lime help to establish and maintain the grasses 
and legumes. Applications of fertilizer, proper stocking 
rates, and rotation and deferred grazing keep the more 
productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

This soil is poorly suited to building site development 
and sanitary facilities. The moderately steep slope is a 
severe limitation. Measures that control erosion are 
needed during construction. Building local roads and 
streets on better suited base material helps to prevent 
the damage resulting from low strength and frost action. 
Proper design of septic tank absorption fields helps to 
overcome the very slow permeability of the underlying 
material. 

The capability subclass is Ve. 


143B—Eleva sandy loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is in plane or 
convex areas on low lying knolls in the uplands or on 
benches along streams. Areas are irregularly shaped and 
are 2 to 25 acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 4 inches thick. The subsurface layer is dark 
brown sandy loam about 5 inches thick. The upper 12 
inches of the subsoil is dark yellowish brown fine sandy 
loam. The lower 11 inches is brownish yellow fine sand. 
The underlying material is soft sandstone bedrock. In 
places the surface soil is loam. 

Included with this soil in mapping are areas where the 
sandstone bedrock crops out. These areas are less than 
2 acres in size. They make up less than 5 percent of the 
unit. 

Water and air move through this soil at a moderately 
rapid rate. Available water capacity is low, and runoff is 
medium. Reaction is neutral or slightly acid in the sur- 
face layer and slightly acid to strongly acid in the subsoil. 
The content of organic matter is low. Natural fertility and 
the supply of available phosphorus and potassium also 
are low. Root penetration is restricted by the underlying 
sandstone. 

Most areas are farmed. This soil has fair potential for 
cultivated crops and good potential for pasture, hay, and 
woodland. It has fair potential for building site develop- 
ment and poor potential for most sanitary facilities. 

Suitability is only fair for cultivated crops because the 
amount of water available to plants is limited in this soil. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. Mulch tillage, contour farm- 
ing, or other measures that help to control erosion are 
needed. Lime and fertilizer should be applied as indicat- 
ed by soil tests. 
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This soil is well suited to pasture. Maintaining pastures 
is somewhat difficult, however, because the soil is 
droughty. Many pastures are dominated by Kentucky 
bluegrass, which generally is dormant during the hot, dry 
summer months. Reseeding pastures with mixtures of 
grasses, such as bromegrass or orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and deferred 
and rotation grazing keep the more productive forage 
plants dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but plant competition is severe. Applying herbi- 
cides and cultivating help to control weeds and other 
competing vegetation. Pruning and thinning help to es- 
tablish and maintain a good stand of trees. Erosion is a 
hazard if the plant cover is removed. 

Suitability is only fair for building site development. The 
underlying bedrock can support foundations and build- 
ings, but heavy machinery is needed for excavations. 

This soil is poorly suited to sanitary facilities. Installing 
septic tank absorption fields is difficult because the soil 
is only moderately deep to bedrock. Also, the effluent 
from sanitary facilities can seep through cracks in the 
bedrock and pollute ground water. 

The capability subclass is Ills. 


143C—Eleva sandy loam, 6 to 12 percent slopes. 
This sloping, well drained soil is on the sides of small 
circular knolls in the uplands. Areas are 50 to 250 feet 
long. They are 2 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 8 inches thick. The subsoil is dark 
yellowish brown sandy loam about 15 inches thick. The 
underlying material is light yellowish brown and white 
sand. Soft weathered sandstone bedrock is at a depth of 
about 40 inches. In places the slope is more than 12 
percent. In some areas the surface layer is loamy sand 
less than 8 inches thick. 

Included with this soil in mapping are areas of Plain- 
field soils and areas where sandstone crops out. These 
inclusions make up about 10 percent of some areas. 
They are near the top of knolls or on nose slopes. 

Permeability is moderately rapid in the Eleva soil, and 
available water capacity is low. Runoff is medium. The 
surface layer typically is slightly acid or neutral and the 
subsoil slightly acid to strongly acid. The supply of avail- 
able phosphorus and potassium is low. The content of 
organic matter also is low. Root penetration is limited by 
the weathered sandstone. 

Most areas are farmed. This soil has fair potential for 
cultivated crops and good potential for pasture, hay, and 
woodland. It has fair potential for building site develop- 
ment and poor potential for sanitary facilities. 

Suitability is only fair for cultivated crops because the 
amount of water available to plants is limited. The crops 
selected for planting should be those that can grow ina 
droughty soil, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 


OLMSTED COUNTY, MINNESOTA 


summer. If corn or soybeans are grown, the plant popu- 
lation should be limited. Mulch tillage, contour farming, or 
other measures that control erosion are needed. Lime 
and fertilizer should be applied as indicated by soil tests. 

This soil is well suited to pasture. Maintaining pastures 
is somewhat difficult, however, because the soil is 
droughty. Many pastures are dominated by Kentucky 
bluegrass, which generally is dormant during the hot, dry 
summer months. Reseeding pastures with mixtures of 
suitable grasses, such as bromegrass and orchardgrass, 
and legumes, such as alfalfa and birdsfoot trefoil, im- 
proves forage production. Proper stocking rates and de- 
ferred and rotation grazing keep the more productive 
forage plants dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but plant competition is severe. Applying herbi- 
cides and cultivating help to control weeds and other 
competing vegetation. Pruning and thinning help to es- 
tablish and maintain a good stand of trees. Erosion is a 
hazard if the plant cover is removed. 

Suitability is only fair for building site development. The 
underlying bedrock can support foundations and build- 
ings, but heavy machinery is needed for excavations. 

This soil is poorly suited to sanitary facilities. Installing 
septic tank absorption fields is difficult because the soil 
is only moderately deep to bedrock. Also, the effluent 
from sanitary facilities can seep through cracks in the 
bedrock and pollute ground water. 

The capability subclass is Ille. 


173F—Frontenac loam, 15 to 35 percent slopes. 
This moderately steep to very steep, well drained soil is 
on the foot slopes in valleys. The surface is plane or 
concave. Areas range from 75 to 300 feet in length and 
from 5 to 20 acres in size. 

Typically, the surface layer is black loam about 10 
inches thick. The subsurface layer is very dark grayish 
brown loam about 4 inches thick. The subsoil is dark 
brown loam about 13 inches thick. The underlying mate- 
rial to a depth of about 60 inches is yellowish brown 
channery loam. In places shale or limestone bedrock is 
at a depth of 3 to 5 feet. In some areas the surface layer 
is silty clay loam. 

Included with this soil in mapping are small areas of 
Brodale and Haverhill soils. Brodale soils are steeper 
than the Frontenac soil. They are on south- and west- 
facing slopes. Haverhill soils are in seep spots associat- 
ed with shale bedrock. Included soils make up about 10 
percent of most areas. 

Permeability and available water capacity are moder- 
ate in the Frontenac soil. Runoff is rapid. Reaction is 
slightly acid or neutral in the upper part of the soil and 
neutral or mildly alkaline in the lower part. Organic 
matter content is high. The supply of available phospho- 
rus and potassium is medium. 

Most areas are pasture or woodland. This soil has 
poor potential for cultivated crops because it is moder- 
ately steep to very steep. It has fair potential for pasture 
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and woodland and poor potential for building site devel- 
opment and sanitary facilities. 

Suitability is fair for permanent woodland. A good 
woodland understory reduces the runoff rate and helps 
to control erosion. In some areas timber can be harvest- 
ed. Natural revegetation can occur in these areas if the 
trees to be harvested are carefully selected. In most 
areas the trees cannot be planted by machines because 
the soil is too steep. Pruning and thinning help to main- 
tain a good stand. 

Suitability is fair for pasture. Clearing or overgrazing 
wooded tracts in pastured areas destroys the woodland 
understory. Destroying the understory increases the 
runoff rate and results in excessive soil losses. Proper 
stocking rates and deferred and rotation grazing help to 
maintain a plant cover that adequately protects the soil 
from erosion. 

Some areas are suitable as sites for paths and trails. 
Establishing the paths and trails on the contour helps to 
control erosion and keeps gullies from forming. 

This soil is poorly suited to building site development 
and sanitary facilities. Excavating is difficult because the 
underlying material has a high content of coarse frag- 
ments. Also, soil slippage is a hazard in the steep and 
very steep areas. Constructing local roads on the con- 
tour helps to divert runoff. The soil is too steep for 
sanitary facilities. Also, the effluent from these facilities 
can pollute ground water. 

The capability subclass is Vile. 


176—Garwin silty clay loam. This nearly level, poorly 
drained soil is at the head of drainageways and in drain- 
ageways on uplands. Areas are widest near the head of 
the drainageways and narrowest in the lower part of the 
drainageways. They range from 2 to 20 acres in size. 

Typically, the surface soil is black silty clay loam about 
13 inches thick. The subsoil is about 27 inches thick. It is 
dark grayish brown and grayish brown silty clay loam 
over olive gray silt loam. The underlying material to a 
depth of about 65 inches is olive gray silt loam. In some 
of the drainageways, the surface soil is as thick as 30 
inches. 

Permeability is moderate, and availabie water capacity 
is high. Runoff is slow. Natural fertility and the supply of 
available phosphorus and potassium are medium. The 
content of organic matter is high. The surface layer and 
subsoil are neutral or slightly acid. The seasonal high 
water table is at a depth of 1 foot to 2 feet. 

Most areas are farmed. If drained, this soil has good 
potential for cultivated crops. It has good potential for 
pasture, hay, and wetland wildlife habitat and poor po- 
tential for building site development and sanitary facili- 
ties. 

If adequately drained, this soil is well suited to corn, 
soybeans, and small grain. Providing artificial drainage 
and keeping the soil in good tilth are the main manage- 
ment needs. The soil warms earlier in the spring if it is 
plowed in the fail. Also, fields are accessible for earlier 


22 


seedbed preparation. Waterways are needed in places to 
divert runoff. 

This soil is well suited to pasture. Introducing mixtures 
of legumes and grasses improves most pastures. Water 
tolerant grasses, such as Garrison creeping foxtail, or 
legumes, such as alsike clover and birdsfoot trefoil, grow 
well in undrained areas. Controlled grazing is needed 
when the surface layer is wet. Proper stocking rates and 
pasture rotation help to keep the pasture in good condi- 
tion. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet. Tile drains are 
needed around foundations of basements. The high 
water table results in a high potential for frost action. 
Local roads and streets and parking lots should be con- 
structed above the water table. The high water table also 
interferes with the proper functioning of septic tank ab- 
sorption fields. 

The capability subclass is llw. 


203—VJoy silt loam, 1 to 4 percent slopes. This very 
gently sloping, somewhat poorly drained soil is in plane 
or slightly concave areas above upland drainageways. 
Typically, areas are widest on the upper part of drain- 
ageways and narrowest on the lower part, where they 
are surrounded by steeper side slopes. They range from 
2 to 25 acres in size. 

Typically, the surface soil is black silt loam about 20 
inches thick. The subsoil is dark grayish brown and olive 
brown silt loam about 30 inches thick. The underlying 
material to a depth of about 65 inches is grayish brown 
silt loam. 

Included with this soil in mapping are small areas of 
the poorly drained Garwin soils in drainageways. Also 
included are soils that have a slope of more than 4 
percent and do not have a seasonal high water table. 
Included soils make up as much as 15 percent of most 
areas. 

Permeability is moderate in the Joy soil, and available 
water capacity is high. The root zone is restricted by the 
seasonal high water table, which is at a depth of 2 to 4 
feet. Runoff is medium. The content of organic matter is 
high. Reaction is slightly acid or neutral in the surface 
layer and slightly acid to mildly alkaline below. The 
supply of available phosphorus and potassium is 
medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and hay. It has poor poten- 
tial for sanitary facilities and building site development. 

This soil is well suited to corn, soybeans, and smail 
grain. It has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. A subsurface 
drainage system improves the effective rooting depth. 
Lime and fertilizer should be applied as indicated by soil 
tests. 

This soil is well suited to pasture. Reseeding with 
mixtures of grasses and legumes renovates pastures in 
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poor condition. Bromegrass and orchardgrass and such 
legumes as alfalfa, birdsfoot trefoil, and alsike clover 
grow well. Proper stocking rates and rotation and de- 
ferred grazing keep the more productive forage plants 
dominant. 

This soil is poorly suited to building site development 
and sanitary facilities. Tile drains around basements help 
to remove excess subsurface water. Building local roads 
and streets on better suited base material and above the 
seasonal high water table helps to prevent the damage 
caused by frost action. Septic tank absorption fields do 
not function properly because of the seasonal high water 
table. Also, the effluent from sanitary facilities can pol- 
Jute underground water supplies. 

The capability subclass is lle. 


209A—Kegonsa silt loam, 0 to 2 percent slopes. 
This nearly level, well drained soil is on stream terraces 
that are several feet above flood plains. The surface is 
plane or slightly convex. Most areas are _ irregularly 
shaped and range from 2 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown silt loam about 4 inches thick. The 
subsoil is about 17 inches thick. It is dark brown and 
yellowish brown silt loam in the upper part and dark 
brown sandy clay loam in the lower part. The lower part 
contains numerous fine pebbles. The underlying material 
to a depth of about 60 inches is yellowish brown and 
brown sand and very coarse sand. 

Permeability is moderate in the upper part of this soil 
and very rapid in the underlying material. Available water 
capacity is moderate. Runoff is slow. Unless limed, the 
soil is slightly acid or medium acid in the surface layer 
and slightly acid to strongly acid in subsoil. The content 
of organic matter is moderate. The supply of available 
phosphorus and potassium is low to medium. 

This soil is used as cropland, pasture, hayland, and 
woodland. It has good potential for those uses and for 
building site development. The potential for most sanitary 
facilities is poor. 

Though this soil is well suited to small grain, soybeans, 
and corn, the amount of water available to plants is 
limited. The crops selected for planting should be those 
that can grow in a droughty soil, that can be planted 
early in the year, and that mature before the less fre- 
quent rainfall late in summer. If corn or soybeans are 
grown, the plant population should be limited. This well 
drained soil is accessible for fieldwork early in spring. It 
can be eroded easily, however, unless the surface is 
protected. A minimum tillage system in which crop resi- 
due is left on the surface reduces the risk of erosion. 

This soil is well suited to pasture. Overgrazed pas- 
tures, however, are dominated by short, cool season 
grasses, such as Kentucky bluegrass. Reseeding with 
mixtures of suitable grasses and legumes improves 
forage production. Such grasses as bromegrass or or- 
chardgrass and such legumes as alfalfa, alsike clover, 
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and birdsfoot trefoil grow well. Proper stocking rates and 
deferred and rotation grazing keep the more productive 
forage plants dominant. 

This soil is well suited to woodland. Seedlings survive 
and grow well. Control of plant competition is needed. 
Weeds can be controlled by cultivating or by applying 
herbicides. Pruning and thinning help to establish and 
maintain a good stand of trees. 

This soil is well suited to building site development. 
The sides of shallow excavations, however, are unstable. 
Enlarging the trenches or installing temporary retaining 
walls keeps the sides from caving in. 

Though this soil can easily absorb septic tank effluent, 
the underlying material is a poor filter. As a result, septic 
tank absorption lines should be installed as close to the 
surface as possible. The effluent from sanitary facilities 
can pollute underground water supplies. 

The capability subclass is Ils. 


209B—Kegonsa silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on upland sum- 
mits and kames and in remnant outwash areas that have 
been cut by small drainageways. The surface is convex. 
Areas range from 2 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsurface layer is 
dark grayish brown silt loam about 3 inches thick. The 
subsoil is dark brown silt loam and loam about 17 inches 
thick. The underlying material to a depth of about 60 
inches is yellowish brown loamy coarse sand and sand. 
In places either yellowish brown loam till or limestone 
bedrock is at a depth of about 6 feet. 

Permeability is moderate in the upper part of this soil 
and very rapid in the underlying material. Available water 
capacity is moderate. Runoff is medium. The content of 
organic matter is moderate. The supply of available 
phosphorus is medium and that of available potassium 
low. Reaction is medium acid to neutral in the surface 
layer and medium acid to strongly acid in the upper part 
of the subsoil. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, hay, and woodland. It has good 
potential for building site development and poor potential 
for most sanitary facilities. 

Though this soil is well suited to small grain, corn, and 
soybeans, it can be eroded easily unless the surface is 
protected. Contour farming and a minimum tillage system 
in which crop residue is left on the surface reduce the 
risk of erosion. The amount of water available to plants 
is limited. As a result, the crops selected for planting 
should be those that can grow in a droughty soil, that 
can be planted early in the year, and that mature before 
the less frequent rainfall late in summer. If corn or soy- 
beans are grown, the plant population should be limited. 
This well drained soil is accessible for fieldwork early in 
spring. Lime and fertilizer should be applied as indicated 
by soil tests. 

This soil is well suited to pasture. Overgrazed pas- 
tures, however, are dominated by short, coo! season 
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grasses, such as Kentucky bluegrass. Reseeding with 
mixtures of suitable grasses and legumes improves 
forage production. Such grasses as bromegrass and or- 
chardgrass and such legumes as alfalfa and birdsfoot 
trefoil grow well. Proper stocking rates and deferred and 
rotation grazing keep the more productive forage plants 
dominant. 

This soil is well suited to woodland. Seedlings survive 
and grow well. Control of plant competition is needed. 
Weeds can be controlled by cultivating or by applying 
herbicides. Pruning and thinning help to establish and 
maintain a good stand of trees. Planting on the contour 
and other measures that help to control erosion are 
needed in areas where trees are planted. 

This soil is well suited to building site development. 
The sides of shallow excavations, however, are unstable. 
Enlarging the trenches or installing temporary retaining 
walls keeps the sides from caving in. 

Though this soil can easily absorb septic tank effluent, 
the underlying material is a poor filter. As a result, septic 
tank absorption lines should be installed as close to the 
surface as possible. The effluent from sanitary facilities 
can pollute underground water supplies. 

The capability subclass is lle. 


216B—Lamont sandy loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil dominantly is on 
slightly convex slopes on bedrock-controlled uplands. In 
some areas it is on stream benches. Areas are long and 
narrow and are oriented northwest to southeast. They 
range from 2 to 30 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 8 inches thick. The subsoil is yellowish 
brown. It is 12 inches of sandy loam and loam over 7 
inches of loamy sand. The next layer, to a depth of 
about 60 inches, is yellowish brown fine sand. Below this 
is yellowish brown sand. 

Included with this soil in mapping are some areas of 
Plainfield soils on the crest of rises. These excessively 
drained soils make up about 10 percent of some areas. 

Permeability is moderately rapid in the upper part of 
the Lamont soil and very rapid in the lower part. Availa- 
ble water capacity is low. Runoff is medium. The supply 
of available nitrogen, phosphorus, and potassium is low. 
Unless limed, the surface layer ranges from medium acid 
to neutral. The lower part of the subsoil ranges from 
neutral to strongly acid. The content of organic matter is 
low. 

Most areas are farmed. Some are wooded or pas- 
tured. This soil has fair potential for cultivated crops and 
woodland. It has good potential for pasture and building 
site development and poor potential for most sanitary 
facilities. 

Suitability is only fair for small grain, corn, and soy- 
beans. This soil is highly susceptible to erosion unless 
the surface is protected. Contour farming and a minimum 
tillage system in which crop residue is left on the surface 
reduce the risk of erosion. The amount of water available 
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to plants is limited. As a result, the crops selected for 
planting should be those that can grow in a droughty 
soil, that can be planted early in the year, and that 
mature before the less frequent rainfall late in summer. If 
corn or soybeans are grown, the plant population should 
be limited. This well drained soil is accessible for field- 
work early in spring. Lime and fertilizer should be applied 
as indicated by soil tests. 

This soil is well suited to pasture. Overgrazed pas- 
tures, however, are dominated by short, cool season 
grasses, such as Kentucky bluegrass. Reseeding with 
mixtures of suitable grasses and legumes improves 
forage production. Such grasses as bromegrass and or- 
chardgrass and such legumes as alfalfa and birdsfoot 
trefoil grow well. Proper stocking rates and deferred and 
rotation grazing keep the more productive forage plants 
dominant. 

Suitability is only fair for woodland. Seedlings can sur- 
vive and grow well, but control of plant competition is 
needed. Weeds can be controlled by cultivating or by 
applying herbicides. Pruning and thinning help to estab- 
lish and maintain a good stand of trees. Planting on the 
contour and other measures that help to control erosion 
are needed in areas where trees are planted. 

This soil is well suited to building site development. It 
has enough strength to support buildings and local roads 
and streets. The sides of shallow excavations, however, 
are unstable. Enlarging the trenches or installing tempo- 
rary retaining walls keeps the sides from caving in. 

Though this soil can easily absorb septic tank effluent, 
the underlying material is a poor filter. As a result, septic 
tank absorption lines should be installed as close to the 
surface as possible. The effluent from sanitary facilities 
can pollute underground water supplies. 

The capability subclass is Ille. 


244C—Lilah sandy loam, 6 to 12 percent slopes. 
This excessively drained, rolling soil is on irregularly 
shaped hills in the uplands. Slopes are convex and 
extend from hilltops to the base of side slopes or to 
escarpments. They are 50 to 100 feet long. Areas are 2 
to 20 acres in size. Numerous cobblestones, flagstones, 
and pebbles are on the surface. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 9 inches thick. The content of gravel 
in this layer is about 10 percent. The subsoil is about 47 
inches thick. It is dark yellowish brown sandy loam and 
dark brown loamy coarse sand in the upper part and 
strong brown gravelly loamy coarse sand in the lower 
part. The underlying material to a depth of about 70 
inches is yellowish brown coarse sand. In some areas 
calcium carbonates are as shallow as 10 inches. 

Available water capacity is very low, and permeability 
is very rapid. Runoff is slow. The surface layer and 
subsoil have a low content of organic matter. They are 
strongly acid to neutral. The depth to which roots can 
penetrate is restricted by the very coarse underlying ma- 
terial, which does not store enough water to stimulate 
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the growth of roots. The supply of the major plant nutri- 
ents, such as phosphorus and potassium, is low. 

Almost all areas are cropped or pastured. This soil has 
fair to poor potential for pasture and hay, cultivated 
crops, and woodland. It has good potential for building 
site development and poor potential for most sanitary 
facilities. 

This soil is poorly suited to cultivated crops because it 
can hold only a limited amount of water available for 
plants. The crops selected for planting should be those 
that can grow in a droughty soil, that can be planted 
early in the year, and that mature before the less fre- 
quent rainfall late in summer. If corn and soybeans are 
grown, the plant population should be limited. The soil is 
subject to severe erosion unless it is protected by such 
measures as mulch tillage or contour farming. Also, the 
surface layer is subject to soil blowing, and seedlings 
can be damaged by blowing sand. Leaving crop residue 
on the surface and mixing part of the residue with the 
surface layer help to control soil blowing. 

Suitability for pasture and hay is only fair because this 
soil is droughty. Keeping pasture in good condition is 
difficult. Many pastures are dominated by Kentucky blue- 
grass, which tends to be dormant during the hot, dry 
summer months. Reseeding pastures with mixtures of 
grasses, such as bromegrass or orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and deferred 
and rotation grazing keep the more productive forage 
plants dominant. 

Suitability for woodland is fair. Seedling mortality and 
plant competition are severe. Weed control and pruning 
and thinning help to establish and maintain a good stand 
of trees. Erosion is a hazard in bare areas where trees 
are newly planted. 

This soil is well suited to building site development. It 
can support buildings and local roads and streets. The 
sides of shallow excavations, however, are unstable. 
Caving of the sides can be prevented by enlarging the 
trenches or by installing temporary retaining walls. 

This soil can easily absorb septic tank effluent. The 
underlying material, however, is a poor filter. As a result, 
septic tank absorption lines should be instailed as close 
to the surface as possible. The effluent from sanitary 
facilities can pollute underground water supplies. 

The capability subclass is IVs. 


251F—Marilean silty clay loam, 25 to 40 percent 
slopes. This very steep, well drained soil is on the sides 
of ravines leading into river valleys. The ravines are 50 
to 150 feet deep. Slopes are 100 to 250 feet long. Most 
are north to east facing. Areas range from 5 to 25 acres 
in size. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 10 inches thick. The subsoil is dark 
brown flaggy silty clay about 8 inches thick. The underly- 
ing material to a depth of about 72 inches is dark brown 
flaggy clay loam. 
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Included with this soil in mapping are areas of Dorer- 
ton soils, which make up about 10 percent of this unit. 
These soils generally are on shoulders. Also included 
are alluvial soils that are high in content of coarse frag- 
ments. These soils are in drainageways. 

Permeability is moderately rapid in the Marlean soil, 
and avalable water capacity is low. Runoff is rapid or 
very rapid. The surface layer and subsoil range from 
medium acid to mildly alkaline, and the underlying mate- 
tial is mildly alkaline. The content of organic matter is 
moderate. The supply of available phosphorus and po- 
tassium is low. 

Most areas are wooded. Some are pastured. This soil 
has fair potential for woodland and woodland wildlife 
habitat. It has poor potential for cultivated crops, pasture, 
building site development, and sanitary facilities. 

Suitability for permanent woodland is fair. A good 
woodland understory reduces the runoff rate and helps 
to control erosion. In some areas timber can be harvest- 
ed. These areas can revegetate naturally if the trees to 
be harvested are carefully selected. In most areas trees 
cannot be planted by machine because the soil is very 
steep. Pruning and thinning help to maintain a good 
stand of timber. 

Clearing trees from pastured areas or overgrazing the 
areas destroys the woodland understory. Destruction of 
the understory increases the runoff rate and results in 
excessive erosion. Proper stocking rates, deferred graz- 
ing, and rotation grazing maintain an adequate plant 
cover and thus prevent excessive soil losses. 

Some areas are suitable as sites for paths and trails. 
Establishing the paths and trails on the contour helps to 
control erosion and keeps gullies from forming. 

This soil is poorly suited to building site development 
because the very steep slope is a severe limitation. 
Local roads should be constructed on the contour as 
much as possible to help divert runoff. The soil is poorly 
suited to sanitary facilities because it is very steep. 

The capability subclass is Vile. 


251G—Marlean silty clay loam, 40 to 80 percent 
slopes. This very steep, well drained soil is on side 
slopes in stream valleys. Local relief ranges from about 
150 feet to 350 feet. Slopes are 200 to 400 feet long 
and are north to east facing. Areas range from 5 to 50 
acres in size. Few to common scattered stones are on 
the surface. They are as small as fragments and as large 
as flagstones. 

Typically, the surface layer is very dark grayish brown 
silty clay loam about 10 inches thick. The subsoil is dark 
brown flaggy silty clay loam about 8 inches thick. The 
underlying material to a depth of about 60 inches is dark 
brown flaggy clay loam. 

Included with this soil in mapping are areas of Dorer- 
ton soils on shoulders. These soils are shallower than 
the Marlean soil and contain more clay in the subsoil. 
Also included are very steep escarpments where ledges 
of bedrock protrude. 
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Permeability is moderately rapid in the Marlean soil, 
and available water capacity is low. Runoff is very rapid. 
The surface layer is slightly acid or neutral, and the 
subsoil and underlying material are mildly alkaline. The 
content of organic matter is moderate. The supply of 
available phosphorus and potassium is low. 

Most areas are wooded. This soil has fair potential for 
woodland and woodland wildlife habitat. It has poor po- 
tential for pasture, building site development, and sani- 
tary facilities. 

Suitability for permanent woodland is fair. A good 
woodland understory reduces the runoff rate and helps 
to control erosion. In some areas trees can be harvested 
for timber. These areas can revegetate naturally if the 
trees to be harvested are carefully selected. In most 
areas trees cannot be planted by machine because the 
soil is very steep. Pruning and thinning help to maintain a 
good stand of timber. 

Some areas are pastured. Clearing the trees from 
these areas or overgrazing the areas destroys the wood- 
land understory. Destruction of the understory increases 
the runoff rate and results in excessive erosion. Proper 
stocking rates and rotation and deferred grazing maintain 
an adequate plant cover and thus prevent excessive soil 
losses. 

Some areas are suitable as sites for paths and trails. 
Establishing the paths and trails on the contour helps to 
control erosion and keeps gullies from forming. 

This soil is very poorly suited to building site develop- 
ment and sanitary facilities because it is very steep. 

The capability subclass is Vile. 


252—Marshan silt loam. This nearly level, very poorly 
drained soil generally is on stream terraces directly ups- 
lope from low lying flood plains and meandering streams. 
In some areas it is in broad drainageways on glaciated 
uplands. It is subject to rare flooding. Areas are as much 
as 50 acres in size and generally are oriented in the 
same direction as the stream. The smaller areas are in 
the broad drainageways. 

Typically, the surface soil is black and very dark gray- 
ish brown silt loam about 18 inches thick. The subsoil is 
dark gray and olive gray silt loam and loam about 12 
inches thick. The underlying material to a depth of about 
60 inches is grayish brown and yellowish brown sand 
and gravelly sand. 

Included with this soil in mapping are areas of soils in 
which calcium carbonates are at the surface. These soils 
are better drained than the Marshan soil. They typically 
are on mounds about a half an acre in size. They make 
up about 12 percent of some mapped areas. 

Permeability is moderate in the upper part of the Mar- 
shan soil and rapid in the underlying material. Available 
water capacity is moderate. Runoff is slow. The soil is 
slightly acid or neutral throughout. The effective rooting 
depth generally is 30 inches. The content of organic 
matter is high. The supply of available phosphorus and 
potassium is medium. The seasonal high water table is 
at a depth of 1 foot to 2.5 feet. 
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Most areas are cropped or pastured. If drained, this 
soil has good potential for cultivated crops, pasture, and 
hay. It has good potential for wetland wildlife habitat and 
poor potential for building site development and sanitary 
facilities. 

If drained, this soil is well suited to corn and soybeans. 
Wetness can delay fieldwork early in the year, interfere 
with weed control, and delay harvesting. The effective 
rooting depth is limited by the high water table. If tilled in 
the fall, the soil warms up earlier in the spring and is 
accessible for earlier seedbed preparation. 

This soil is well suited to pasture. Introducing mixtures 
of legumes and grasses can improve most pastures. 
Water tolerant grasses, such as Garrison creeping fox- 
tail, or legumes, such as alsike clover or birdsfoot trefoil, 
grow well in undrained areas. Controlled grazing is 
needed when the surface layer is wet. Proper stocking 
rates and pasture rotation help to keep the pasture in 
good condition. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet and is subject to 
flooding. As a result of the high water table, local roads 
and streets are subject to frost action and septic tank 
absorption fields cannot function properly. Properly de- 
signing the roads and streets helps to prevent the 
damage caused by frost action. 

The capability subclass is Ilw. 


283B—Plainfield loamy sand, 0 to 6 percent slopes. 
This nearly level and gently sloping, excessively drained 
soil is on broad terraces along streams. The surface is 
convex, and slopes are 50 to 150 feet long. Areas range 
from 5 to 200 acres in size. 

Typically, the surface layer is very dark brown loamy 
sand about 4 inches thick. The subsurface layer is dark 
grayish brown loamy sand about 6 inches thick. The 
subsoil is dark brown sand about 11 inches thick. The 
underlying material to a depth of 65 inches is brown 
sand. 

Included with this soil in mapping are areas where the 
water table is at a depth of about 45 inches. Also includ- 
ed are areas where limestone bedrock is at a depth of 
about 60 inches. Included soils make up about 10 per- 
cent of some mapped areas. 

Permeability is rapid in the Plainfield soil, runoff is 
slow, and available water capacity is low. Natural fertility 
and organic matter content are low. Reaction is medium 
acid or strongly acid in the surface layer and subsoil. 

Almost all areas are cropped, pastured, or wooded. 
This soil has fair to poor potential for cultivated crops, 
pasture, and woodland because of the low available 
water capacity. It has good potential for building site 
development and poor potential for most sanitary facili- 
ties. 

Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
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year, and that mature before the less frequent rainfall 
late in summer. If corn and soybeans are grown, the 
plant population should be limited. The soil is accessible 
for fieldwork early in spring because it warms up quickly 
and is excessively drained. It is highly susceptible to 
erosion unless it is protected by such measures as 
mulch tillage and contour farming. Also, the surface layer 
is subject to soil blowing, and seedlings can be damaged 
by blowing sand. Leaving crop residue on the surface 
and mixing part of the residue with the surface layer heip 
to control soil blowing. 

Suitability for pasture is only fair because this soil is 
droughty. Keeping pastures in good condition is difficult. 
Many pastures are dominated by Kentucky bluegrass, 
which tends to be dormant during the hot, dry summer 
months. Reseeding pastures with mixtures of grasses, 
such as bromegrass and orchardgrass, and legumes, 
such as alfalfa and birdsfoot trefoil, improves forage pro- 
duction. Proper stocking rates and rotation grazing keep 
the more productive forage plants dominant. 

Suitability for woodland is fair. Seedling mortality and 
plant competition are severe. Weed control and pruning 
and thinning help to establish and maintain a good stand 
of trees. Erosion is a hazard in bare areas where trees 
are newly planted. 

This soil is well suited to building site development. It 
can support buildings and local roads and streets. The 
sides of shallow excavations, however, are unstable. 
Caving of the sides can be prevented by enlarging the 
trenches or by installing temporary retaining walls. Ero- 
sion and soil blowing are severe hazards during and 
following construction. 

This soil can easily absorb septic tank effluent. The 
underlying material, however, is a poor filter. As a result, 
septic tank absorption lines should be installed as close 
to the surface as possible. The effluent from sanitary 
facilities can pollute underground water supplies. 

The capability subclass is IVs. 


283C—Plainfield sand, 6 to 12 percent slopes. This 
sloping, excessively drained soil is on the narrow escarp- 
ments of stream terraces that adjoin lower flood plains 
or stream terraces. The surface is convex, and slopes 
are 50 to 150 feet long. Areas range from 2 to 40 acres 
in size. 

Typically, the surface layer is very dark grayish brown 
sand about 6 inches thick. The subsurface layer is dark 
grayish brown sand about 7 inches thick. The subsoil is 
yellowish brown sand about 20 inches thick. The under- 
baled material to a depth of 60 inches is yellowish brown 
sand. 

Permeability is rapid, and available water capacity is 
low. Runoff is slow. Reaction is medium acid or strongly 
acid in the surface layer and subsoil. Natural fertility and 
the content of organic matter are low. 

Most areas are wooded. Some are left idle or are 
pastured. This soil has fair potential for woodland. It has 
poor potential for pasture, hay, and cultivated crops be- 
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cause it is droughty. It has good potential for building site 
development and poor potential for most sanitary facili- 
ties. 

This soil is poorly suited to pasture because it is 
droughty. Keeping pastures in good condition is difficult. 
Overgrazed areas are dominated by the less productive 
grasses, such as Kentucky bluegrass. Erosion is a 
severe hazard in these areas. Controlled grazing or de- 
ferred grazing increases the extent of the more produc- 
tive native grasses, such as side-oats grama and little 
bluestem. 

This soil is fairly well suited to woodland. Seedling 
mortality and plant competition are severe. Applying her- 
bicides and cultivating help to control competing vegeta- 
tion. Pruning and thinning help to establish and maintain 
a good stand of trees. Measures that control erosion, 
such as planting on the contour, are needed if trees are 
planted. 

This soil is well suited to building site development. it 
can support buildings and local roads and streets. The 
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sides of shallow excavations, however, are unstable. 
Caving of the sides can be prevented by enlarging the 
trenches or by installing temporary retaining walls. Ero- 
sion and soil blowing are severe hazards during and 
following construction. 


The upper part of this soil can easily absorb septic 
tank effluent. The underlying material, however, is a poor 
filter. As a result, septic tank absorption lines should be 
installed as close to the surface as possible. The effluent 
from sanitary facilities can pollute underground water 
supplies. 


The capability subclass is VIs. 


283E—Plainfield sand, 12 to 30 percent slopes. 
This moderately steep to very steep, excessively drained 
soil is on the escarpments of stream terraces and on the 
lower foot slopes in deep, narrow ravines on bedrock- 
controlled uplands (fig. 6). Areas are narrow and range 
from 2 to 30 acres in size. 
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Figure 6.—An area of Plainfield soils. These soils are highly susceptible to erosion unless adequately protected by plant cover. 
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Typically, the surface layer is dark brown sand about 8 
inches thick. The subsoil is dark yellowish brown sand 
about 28 inches. The underlying material to a depth of 
60 inches is yellowish brown, loose sand. In places, 
especially on the upper foot slopes, bedrock or residuum 
of bedrock is as shallow as 60 inches. 

Permeability is rapid, and available water capacity is 
low. Runoff is slow to medium; much of the water is 
absorbed because the infiltration rate is high. Natural 
fertility and the content of organic matter are low. 

Most areas are wooded. Some are pastured. This soil 
has fair potential for woodland and poor potential for 
woodland wildlife habitat and pasture. It has fair potential 
for building site development and poor potential for most 
sanitary facilities. 

Suitability for permanent woodland is fair. A good 
woodland understory reduces the runoff rate and helps 
to control erosion. In some areas trees can be harvested 
for timber. These areas can revegetate naturally if the 
trees to be harvested are carefully selected. In most 
areas trees cannot be planted by machine because the 
soil is moderately steep to very steep. Pruning and thin- 
ning help to maintain a good stand of timber. 

This soil is poorly suited to pasture. Clearing the trees 
from pastured areas or overgrazing the areas destroys 
the woodland understory. Destruction of the understory 
increases the runoff rate and results in excessive ero- 
sion. Controlled grazing helps to maintain an adequate 
plant cover and thus helps to prevent excessive soil 
loss. 

This soil is very poorly suited to building site develop- 
ment and sanitary facilities because of a severe hazard 
of erosion. 

The capability subclass is VIls. 


285A—Port Byron silt loam, 0 to 1 percent slopes. 
This nearly level, well drained soil is on broad, loess- 
covered uplands, typically in slightly convex areas be- 
tween drainageways. Areas are long and narrow and 
range from 2 to 30 acres in size. 

Typically, the surface soil is very dark brown silt loam 
about 15 inches thick. The subsoil is dark yellowish 
brown, friable silt loam about 31 inches thick. The under- 
lying material to a depth of 60 inches is yellowish brown 
silt loam. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. The surface layer is medium 
acid or slightly acid, and the subsoil is neutral to medium 
acid. The content of organic matter is high. The supply 
of available phosphorus and potassium is medium or 
high. 

Most areas are cropped. This soil has good potential 
for cultivated crops, hay, pasture, building site develop- 
ment, and sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. It has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. Lime and fertilizer 
should be applied as indicated by soil tests. 


SOIL SURVEY 


This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
legumes, such as alfalfa, birdsfoot trefoil, and alsike 
clover, grow well. Proper stocking rates and rotation or 
deferred grazing keep the more productive forage plants 
dominant. 

This soil is well suited to building site development and 
most sanitary facilities. It has severe limitations, howev- 
er, as a site for local roads and streets. 

The capability class is I. 


285B—Port Byron silt loam, 1 to 5 percent slopes. 
This gently sloping, well drained soil is on ridges and 
side slopes adjacent to small drainageways. The surface 
is convex, and slopes are 100 to 400 feet long. Areas 
generally are long and narrow. They range from 2 to 100 
acres in size. 

Typically, the surface soil is very dark brown silt loam 
about 12 inches thick. The subsurface layer is very dark 
grayish brown silt loam about 3 inches thick. The subsoil 
is dark brown, dark yellowish brown, and yellowish brown 
silt loam about 31 inches thick. The underlying material 
to a depth of 60 inches is yellowish brown silt loam. In 
places loam glacial till is within a depth of 50 inches. 

Permeability is moderate, and available water capacity 
is very high. Runoff is medium. The upper 40 inches is 
medium acid to neutral. The content of organic matter is 
high, and the supply of available phosphorus and potas- 
sium is medium. 

Most areas are cropped. This soil has very good po- 
tential for cultivated crops, pasture, hay, building site 
development, and most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In some areas slopes are long and smooth 
enough for contour farming or terracing. Lime and fertiliz- 
er should be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer and controlled grazing keep the more productive 
grasses dominant. 

This soil is well suited to building site development and 
sanitary facilities. Hard-surfaced local roads or streets, 
parking lots, and driveways, however, are likely to be 
damaged as a result of low strength and frost action, 
especially in periods following a rainy fall. Providing 
better suited subbase material helps to prevent this 
damage. 

The capability subclass is lle. 
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285C—Port Byron silt loam, 5 to 9 percent slopes. 
This sloping, well drained soil is on the sides of small 
tributary valleys. The surface is convex, and slopes are 
100 to 300 feet long. Areas range from 8 to 40 acres in 
size. 

Typically, the surface layer is very dark brown silt loam 
about 10 inches thick. The subsoil is dark brown silt 
loam about 25 inches thick. The underlying material to a 
depth of 60 inches is yellowish brown silt loam. In places 
loamy glacial till is as shallow as 50 inches. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. Unless the soil has been 
limed, the surface layer is medium acid or slightly acid 
and the subsoil is medium acid. The content of organic 
matter is moderate to high. The supply of available po- 
tassium typically is medium, and the supply of available 
phosphorus is medium or high. 

Most areas are cropped. Some small areas are perma- 
nent pasture. This soil has good potential for cultivated 
crops, hay, pasture, building site development, and most 
sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by a cover of crop residue. Leaving crop 
residue on the surface reduces the risk of erosion and 
increases the intake of surface water. Contour farming or 
terracing is effective in controlling erosion. Lime and 
fertilizer should be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, rotation grazing, and deferred grazing 
keep the more productive grasses dominant. 

This soil is well suited to building site development and 
most sanitary facilities. Measures that control erosion are 
needed during construction because the soil is highly 
susceptible to erosion if the plant cover is removed. 
Building local roads and streets on better suited base 
material helps to prevent the damage resulting from frost 
action and low strength. Lateral seepage from septic 
tank absorption fields is a hazard unless the fields are 
designed to overcome the slope. 

The capability subclass is Ille. 


289—Radford silt loam. This nearly level, somewhat 
poorly drained soil is on low bottom land along streams. 
A few small stream channels carry water across the 
landscape. The soil is occasionally flooded. Areas are 
300 to 1,600 feet wide and are 10 to 100 acres in size. 

Typicaliy, the surface soil is very dark gray silt joam 
about 12 inches thick. The underlying material is very 
dark gray silt loam about 17 inches thick. Below this is a 
buried soil that is black silt loam in the upper part and 
dark gray silt loam in the lower part. 
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Permeability is moderate, and available water capacity 
is very high. The content of organic matter is high in the 
alluvium and very high in the upper part of the buried 
soil. The soil is neutral or mildly alkaline throughout. The 
supply of available phosphorus and potassium is low or 
medium. The seasonal high water table is at a depth of 1 
to 3 feet. 

Most areas are cropped. Some are used for pasture or 
hay. This soil has good potential for cultivated crops, 
pasture, and hay. It has poor potential for building site 
development and sanitary facilities. 

If drained, this soil is well suited to corn and soybeans. 
Wetness can delay fieldwork early in the year, can inter- 
fere with weed control, and can delay harvesting. The 
effective rooting depth is limited by the high water table. 
If tilled in the fall, the soil warms up earlier in the spring 
and is accessible for earlier seedbed preparation. 
Grassed waterways are needed in some areas to carry 
away surface water. 

This soil is well suited to pasture. Most pastures can 
be improved by introducing mixtures of legumes and 
grasses. Water tolerant grasses, such as Garrison creep- 
ing foxtail, or legumes, such as alsike clover and birds- 
foot trefoil, grow well in undrained areas. Controlled 
grazing is needed when the surface layer is wet. Proper 
stocking rates and pasture rotation help to keep the 
pasture in good condition. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet and is subject to 
flooding. As a result of the high water table, local roads 
and streets are subject to frost action and septic tank 
absorption fields cannot function properly. Properly de- 
signing the roads and streets helps to prevent the 
damage caused by frost action. 

The capability subclass is IIw. 


295—Readlyn loam. This nearly level, somewhat 
poorly drained soil is on slightly convex summits on 
broad glacial uplands. Areas are irregular in shape and 
range from 2 to 40 acres in size. 

Typically, the surface soil is black and very dark gray- 
ish brown loam about 16 inches thick. The subsoil is 
about 28 inches thick. The upper 6 inches is dark grayish 
brown loam mottled with dark brown, and the lower 22 
inches is yellowish brown, firm loam mottled with dark 
grayish brown and grayish brown. The underlying materi- 
al to a depth of 65 inches is brown, very firm loam that 
has distinct gray and strong brown mottles. 

Permeability is moderately slow, and available: water: 
capacity is high. Runoff is medium. The seasonal high 
water table is at a depth of 2 to 4 feet. Unless the soil 
has been limed, the surface layer is slightly acid or 
medium acid and the subsoil slightly acid to strongly 
acid. The content of organic matter is high. The supply 
of available phosphorus and potassium is medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, hay, and pasture. It has poor poten- 
tial for building site development and sanitary facilities. 
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This soil is well suited to corn, soybeans, and small 
grain. It has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. A subsurface 
drainage system can improve cropland. Lime and fertiliz- 
er should be applied as indicated by soil tests. 

This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
legumes, such as alfalfa, birdsfoot trefoil, and alsike 
clover, grow well. Controlled grazing, proper stocking 
rates, and rotation grazing keep the more productive 
forage plants dominant. 

This soil is poorly suited to building site development 
and sanitary facilities. Tile drains around basements help 
to remove excess subsurface water. Building local roads 
and streets on better suited base material and above the 
seasonal high water table helps to prevent the damage 
resulting from low strength and frost action. Properly 
designing septic tank absorption fields helps to over- 
come the moderately slow permeability and the high 
water table. 

The capability class is |. 


298—Richwood silt loam, 0 to 2 percent slopes. 
This well drained, nearly level soil is on the low lying 
terraces along streams and narrow drainageways. Most 
of the terraces are about 1 to 6 feet above the banks of 
streams or the bottoms of drainageways. The soil is 
subject to rare flooding. Areas are long and narrow and 
range from 2 to 70 acres in size. 

Typically, the surface soil is black and very dark brown 
silt loam about 16 inches thick. The subsurface layer is 
dark brown silt loam about 8 inches thick. The subsoil is 
about 35 inches thick. The upper 26 inches is dark 
brown and yellowish brown silt loam and loam, and the 
lower 9 inches is dark brown sandy loam. The underlying 
material to a depth of 70 inches is brown sand. In places 
the depth to sand is as much as 7 feet. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow. The surface layer and subsoil are 
medium acid to neutral. The content of organic matter is 
high. The supply of available phosphorus and potassium 
is medium. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and hay. It has fair potential for 
building site development and poor potential for most 
sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. It has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. Lime and fertilizer 
should be applied as indicated by soil tests. 

This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
legumes, such as aifalfa, birdsfoot trefoil, and alsike 
clover, grow well. Proper stocking rates and rotation and 
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deferred grazing keep the more productive forage plants 
dominant. 

Suitability for building site developments is only fair. 
Flooding is a hazard, but it can be easily overcome by 
designing the building so that the water is removed from 
the site. The soil can support buildings and local roads 
and streets. The sides of shallow excavations, however, 
are unstable. Caving of the sides can be prevented by 
enlarging the trenches or by installing temporary retain- 
ing walls. 

This soil can easily absorb septic tank effluent, but the 
underlying material is a poor filter. As a result, septic 
tank absorption lines should be installed as close to the 
surface as possible. The effluent from sanitary facilities 
can pollute underground water supplies. 

The capability class is I. 


299A—Rockton loam, 0 to 1 percent slopes. This 
nearly level, well drained soil is on bedrock-controlled 
uplands, on the head slopes of drainageways on the 
summits of hills. Very shallow depressions 50 to 200 feet 
in diameter are in some areas. Water ponds for brief 
periods in these depressions. Areas are irregular in 
shape and range from 3 to 150 acres in size. 

Typically, the surface layer is very dark brown loam 
about 9 inches thick. The subsurface layer is very dark 
grayish brown loam about 6 inches thick. The subsoil is 
about 21 inches thick. The upper 15 inches is dark 
brown loam, and the lower 6 inches is dark brown clay 
loam or clay. The underlying material is hard limestone. 
In places the surface layer is silt loam or sandy loam. In 
some areas the underlying material is soft sandstone. 

Water and air move through this soil at a moderate 
rate. Runoff is medium. Available water capacity is mod- 
erate. The surface layer is medium acid or slightly acid, 
and the subsoil is strongly acid to slightly acid. The 
supply of available phosphorus and potassium is low to 
medium. The content of organic matter is high. The 
depth to which roots can penetrate is restricted by the 
bedrock. 

Most areas are farmed. This soil has good potential for 
cultivated crops, hay, and pasture. It has fair potential for 
building site development and poor potential for most 
sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The amount of water that is available to plants is 
limited. As a result, the plant population should be limit- 
ed if corn or soybeans are grown. Also, early maturing 
crops are better suited. Lime and fertilizer should be 
applied as indicated by soil tests. 

This soil is well suited to pasture. Keeping pastures in 
good condition is difficult, however, because the soil is 
droughty. Many pastures are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot, dry 
summer months. Reseeding pastures with mixtures of 
grasses, such as bromegrass and orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and rotation 
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grazing keep the more productive forage plants domi- 
nant. 

Suitability for building site development is only fair. 
This soit can support foundations and buildings, but 
heavy machinery is needed for excavations in the bed- 
rock. The soil is poorly suited to most sanitary facilities. 
Installing septic tank absorption fields is difficult because 
of the moderate depth to bedrock. Also, the effluent 
from sanitary facilities can seep through cracks in the 
bedrock and pollute ground water. 

The capability subclass is Ils. 


299B—Rockton loam, 1 to 6 percent slopes. This 
gently sloping, well drained soil occupies summits on 
bedrock-controlled uplands. Areas are irregular in shape 
and range from 2 to 100 acres in size. Rock fragments 
and flagstones are common on the surface. 

Typically, the surface soil is very dark brown and very 
dark grayish brown loam about 15 inches thick. The 
subsoil is about 16 inches thick. It is dark brown and 
dark yellowish brown loam, sandy clay loam, and clay. 
The underlying material is hard limestone. 

Included with this soil in mapping are areas of Chan- 
nahon soils in similar positions on the landscape. These 
soils are shallower to bedrock than the Rockton soil. 
They make up 5 to 10 percent of the mapped areas. 

Water and air move through the Rockton soil at a 
moderate rate. Runoff is medium, and available water 
capacity is moderate. The surface layer is medium acid 
or slightly acid, and the subsoil is strongly acid to slightly 
acid. The supply of available phosphorus and potassium 
is low or medium. The content of organic matter is high. 
The depth to which roots can penetrate is restricted by 
the limestone bedrock. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and hay. It has fair potential 
for building site development and poor potential for most 
sanitary facilities. 

This soil is well suited to cultivated crops. The amount 
of water available to plants, however, is limited. As a 
result, the crops selected for planting should be those 
that can grow in a droughty soil, that can be planted 
early in the year, and that mature before the less fre- 
quent rainfall late in summer. If corn or soybeans are 
grown, the plant population should be limited. Erosion is 
a hazard in cultivated areas. Mulch tillage, contour farm- 
ing, or other measures that control erosion are needed. 
Lime and fertilizer should be applied as indicated by soil 
tests. 

This soil is well suited to pasture. Keeping pastures in 
good condition is difficult, however, because the soil is 
droughty. Many pastures are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot, dry 
summer months. Reseeding pastures with mixtures of 
grasses, such as bromegrass and orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and rotation 
grazing keep the more productive forage plants domi- 
nant. 
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Suitability for building site development is only fair. 
This soil can support foundations and buildings, but 
heavy machinery is needed for excavations in the bed- 
rock. The soil is poorly suited to most sanitary facilities. 
Installing septic tank absorption fields is difficult because 
of the moderate depth to bedrock. Also, the effluent 
from sanitary facilities can seep through cracks in the 
bedrock and pollute ground water. 

The capability subclass is Ile. 


299C—Rockton loam, 6 to 12 percent slopes. This 
sloping, well drained soil is on side slopes and foot 
slopes in the uplands. The surface is convex, and slopes 
are 200 to 300 feet long. Areas are 2 to 20 acres in size. 
Rock fragments and flagstones are common on the sur- 
face. 

Typically, the surface soil is black and very dark brown 
loam about 18 inches thick. The subsoil is dark brown 
clay loam about 13 inches thick. The underlying material 
is hard limestone. In some eroded areas the surface 
layer is dark brown loam or clay loam. 

Included with this soil in mapping are areas of Chan- 
nahon soils in similar positions on the landscape. These 
soils are shallower to bedrock than the Rockton soil. 
They make up about 15 percent of this unit. 

Water and air move through the Rockton soil at a 
moderate rate. Runoff is rapid, and available water ca- 
pacity is moderate. The soil is medium acid or slightly 
acid throughout. The supply of available phosphorus and 
potassium is low to medium. The content of organic 
matter is high. The depth to which roots can penetrate is 
restricted by the limestone bedrock. 

Most areas are cropped. This soil has fair potential for 
cultivated crops and good potential for pasture and hay. 
It has fair potential for building site development and 
poor potential for most sanitary facilities. 

Suitability for cultivated crops is only fair because the 
amount of water available to plants is limited. The crops 
selected for planting should be those that can grow ina 
droughty soil, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 
summer. If corn ar soybeans are grown, the plant popu- 
lation should be limited. Erosion is a hazard in cultivated 
areas. Mulch tillage, contour farming, or other measures 
that control erosion are needed. Lime and _ fertilizer 
should be applied as indicated by soil tests. 

This soil is well suited to pasture. Keeping pastures in 
good condition is difficult, however, because the soil is 
droughty. Many pastures are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot, dry. 
summer months. Reseeding pastures with mixtures of 
grasses, such as bromegrass and orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and rotation 
grazing keep the more productive forage plants domi- 
nant. 

Suitability for building site development is only fair. 
This soil can support foundations and buildings, but 
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heavy machinery is needed for excavations in the under- 

lying bedrock. Measures that control erosion are needed 

in the steeper areas. Installing septic tank absorption 

fields is difficult because of the moderate depth to bed- 

rock. Also, the effluent from sanitary facilities can seep 

through cracks in the bedrock and pollute ground water. 
The capability subclass is Ille. 


301B—Lindstrom silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on head slopes in 
the uplands and on foot slopes near the base of valley 
walls. The surface is concave. Slopes are 100 to 400 
feet long. Areas range from 2 to 30 acres in size. 

Typically, the surface soil is black and very dark gray- 
ish brown silt loam about 31 inches thick. The subsoil is 
dark brown and yellowish brown silt loam about 13 
inches thick. The underlying material to a depth of 60 
inches is yellowish brown silt loam. In some areas in 
drainageways, the upper 20 inches contains lighter col- 
ored stratified sediments. In places the slope is 0 to 2 
percent. In some areas the surface layer is less than 31 
inches thick. 

Available water capacity is very high, and permeability 
is moderate. Runoff is medium. The content of organic 
matter is high. The surface layer is medium acid to neu- 
tral, and the subsoil is slightly acid or medium acid. The 
supply of available phosphorus and potassium is 
medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, hay, building site develop- 
ment, and sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. Some slopes are long and smooth enough for 
contour farming or terracing. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, and rotation or deferred 
grazing keep the more productive grasses dominant. 

This soil is well suited to building site development and 
sanitary facilities. Frost action is likely to damage hard- 
surfaced local roads or streets, parking lots, and drive- 
ways, especially in periods following a rainy fall. Provid- 
ing better suited subbase material reduces the extent of 
this damage. 

The capability subclass is lle. 


301C—Lindstrom silt loam, 6 to 15 percent slopes. 
This sloping and moderately steep, well drained soil is 
on foot slopes below valley walls. Areas are long and 
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narrow and typically extend along the base of hills. 
Slopes are plane to concave and are 100 to 400 feet 
long. A few rocks have rolled in from adjoining hillsides. 
They are as small as fragments and as large as boul- 
ders. 

Typically, the surface soil is very dark gray and very 
dark grayish brown silt loam about 24 inches thick. The 
subsoil is dark brown silt loam and silty clay loam about 
31 inches thick. The underlying material to a depth of 60 
inches is yellowish brown silt loam. In places, especially 
near the upper part of slopes, part of the underlying 
material is clayey residuum or broken material derived 
from limestone, or both. In some areas the surface layer 
is loam. In other areas, especially near the back slope 
part of valley walls, the slope is as much as 20 percent. 

Available water capacity is very high, and permeability 
is moderate. Runoff is medium or rapid. The content or 
organic matter is high. The surface layer is slightly acid 
or neutral, and the subsoil is slightly acid or medium 
acid. The supply of available phosphorus and potassium 
is medium. 

Almost all areas are cropped or pastured. This soil has 
good potential for cultivated crops, pasture, and hay. It 
has good to fair potential for building site development 
and fair potential for most sanitary facilities. 

Suitability for corn, soybeans, and small grain is fair. 
The main concern of management is controlling erosion, 
especially if row crops are grown or the surface is not 
protected by crop residue. Leaving crop residue on the 
surface helps to control erosion and increases the intake 
of surface water. Contour farming or terracing is effective 
in controlling erosion. Lime and fertilizer should be ap- 
plied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to building site development. 
The suitability for most sanitary facilities, however, is only 
fair. Measures that control erosion are needed during 
construction because the soil is highly susceptible to 
erosion if the plant cover is removed. Building local 
roads and streets on better suited base material helps to 
prevent the damage caused by frost action. Lateral 
seepage from sanitary facilities is a hazard unless the 
facilities are designed to overcome the slope. 

The capability subclass is |Ve. 


309C—Schapville silty clay loam, 6 to 12 percent 
slopes. This sloping, moderately well drained soil is on 
convex side slopes in the uplands. Areas are irregularly 
shaped and range from 2 to 20 acres in size. Slopes are 
50 to 300 feet long. A few scattered rock fragments are 
on the surface. 
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Typically, the surface layer is very dark gray silty clay 
loam about 8 inches thick. The subsoil is about 12 
inches thick. It is dark brown silty clay loam in the upper 
part and yellowish brown clay in the lower part. The 
underlying material to a depth of 60 inches is extremely 
firm, light yellowish brown shale. It has many bluish gray 
mottles. In some areas the surface layer is dark grayish 
brown silty clay. In other areas it is silt loam. 

Water and air move through this soil at a very slow 
rate. Runoff is medium, and available water capacity is 
moderate. The surface layer and subsoil are mildly alka- 
line to medium acid. The content of organic matter is 
moderate. The supply of available phosphorus is low to 
medium, and the supply of available potassium is high. 
The depth to which roots can penetrate is restricted by 
the underlying shale. 

Most areas are farmed. This soil has fair potential for 
cultivated crops and good potential for pasture and hay. 
It has fair to poor potential for building site development 
and most sanitary facilities. 

Suitability for corn, soybeans, and small grain is fair. 
The main concern of management is controlling erosion, 
especially if row crops are grown or the surface is not 
protected by crop residue. Leaving crop residue on the 
surface helps to control erosion and increases the intake 
of surface water. Contour farming or terracing is effective 
in controlling erosion. Lime and fertilizer should be ap- 
plied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

Suitability for building site development is only fair be- 
cause this soil has low strength and a moderate shrink- 
swell potential and is sloping. Building local roads and 
streets on better suited base material helps to prevent 
road damage. The soil is poorly suited to septic tank 
absorption fields because it is very slowly permeable and 
sloping. 

The capability subclass is Ille. 


309D—Schapville silty clay loam, 12 to 25 percent 
slopes. This moderately steep and steep, moderately 
well drained soil is on plane or convex side slopes in the 
uplands. Areas are long and narrow and extend horizon- 
tally around hills. They range from 2 to 15 acres in size. 
Slopes are 50 to 250 feet long. 

Typically, the surface soil is black silty clay loam about 
15 inches thick. The subsoil is olive brown clay about 5 
inches thick. The underlying material is greenish gray 
shale. In places the surface soil is very dark grayish 
brown silty clay. 

Water and air move through this soil at a very slow 
rate. Runoff is rapid, and available water capacity is 
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moderate. The surface layer and subsoil are medium 
acid to mildly alkaline. The supply of available phospho- 
rus is low or medium, and the supply of available potas- 
sium is high. The content of organic matter is moderate. 
The depth to which roots can penetrate is restricted by 
the underlying shale. 

Almost all areas are farmed or pastured. This soil has 
poor potential for cultivated crops and fair potential for 
pasture and hay. It has poor potential for building site 
development and sanitary facilities. 

This soil is poorly suited to cultivated crops. The 
hazard of erosion is severe if the plant cover is removed. 

Suitability for pasture is fair. As a result of overgrazing, 
many pastures are dominated by short, cool season 
grasses. Reseeding pastures with mixtures of suitable 
grasses and legumes, such as bromegrass and alfalfa, 
improves forage production. Applications of lime help to 
establish and maintain the grasses and legumes. Appli- 
cations of fertilizer, proper stocking rates, and rotation or 
deferred grazing keep the more productive grasses 
dominant. 

This soil is poorly suited to building site development 
because it is moderately steep and steep and has low 
strength and a moderate shrink-swell potential. Building 
local roads and streets on better suited base material 
helps to prevent road damage. The soil is poorly suited 
to most sanitary facilities because it is very slowly per- 
meable and moderately steep or steep. 

The capability subclass is Vle. 


312B—Shullsburg silt loam, 2 to 6 percent slopes. 
This gently sloping, somewhat poorly drained soil is in 
concave areas on foot slopes in the uplands. Slopes are 
100 to 300 feet long. Areas are irregularly shaped and 
range from 2 to 20 acres in size. 

Typically, the surface soil is black and very dark gray- 
ish brown silt loam about 17 inches thick. The subsoil is 
about 20 inches thick. It is dark grayish brown and dark 
brown silty clay loam in the upper part and yellowish 
brown clay in the lower part. The underlying material is 
greenish gray shale. 

Included with this soil in mapping are areas of Haver- 
hill soils. These soils are very poorly drained and are fine 
textured. They make up less than 5 percent of this unit. 

Water and air move through the Shullsburg soil at a 
slow rate. Runoff is medium, and available water capac- 
ity is high. The surface layer and subsoil are slightly acid 
or neutral. The supply of available phosphorus and po- 
tassium is medium. The content of organic matter is 
high. The depth to which roots can penetrate is restrict- 
ed by the underlying shale. The seasonal high water 
table is at a depth of 1 to 3 feet. 

Most areas are cropped. This soil has good potential 
for cultivated crops, hay, and pasture. It has poor poten- 
tial for building site development and sanitary facilities. 

If drained, this soil is well suited to corn, soybeans, 
and small grain. The main concerns of management are 
wetness and the hazard of erosion. A subsurface drain- 
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age system is needed to reduce the wetness. Returning 
crop residue to the soil helps to control erosion and 
improves tilth. If tilled in the fall, the soil warms up earlier 
in the spring and is accessible for earlier fieldwork. In 
places grassed waterways are needed to carry away 
surface water. 

This soil is well suited to pasture. Most pastures can 
be improved by introducing mixtures of legumes and 
grasses. Water tolerant grasses, such as Garrison creep- 
ing foxtail, and legumes, such as alsike clover and birds- 
foot trefoil, grow well in undrained areas. Controlled 
grazing is needed when the surface layer is wet. Proper 
stocking rates and pasture rotation help to keep the 
pasture in good condition. 

This soil is poorly suited to building site development. 
Tile drains are needed around the basement of buildings 
to help lower the seasonal high water table. Providing 
better suited base material for local roads and streets 
and for parking lots helps to prevent the damage result- 
ing from the low strength of this soil. As a result of the 
slow permeability and the wetness, this soil is poorly 
suited to septic tank absorption fields and other sanitary 
facilities. 

The capability subclass is Ilw. 


312C—Shullsburg silt loam, 6 to 12 percent slopes. 
This sloping, somewhat poorly drained soil is in concave 
areas on foot slopes in the uplands. Areas are irregularly 
shaped and range from 2 to 20 acres in size. Slopes are 
50 to 250 feet long. 

Typically, the surface soil is black and very dark gray 
silt loam about 15 inches thick. The subsoil is about 12 
inches thick. The upper part is dark grayish brown silty 
clay joam, and the lower part is dark grayish brown silty 
clay. The substratum is greenish gray shale. In places 4- 
to 10-inch layers of limestone bedrock are within 4 feet 
of the surface. 

Water and air move through this soil at a slow rate. 
Runoff is medium, and available water capacity is high. 
The surface soil and subsoil are neutral or slightly acid. 
The content of organic matter is high. The supply of 
available phosphorus and potassium is medium. The 
depth to which roots can penetrate is restricted by the 
underlying shale. The seasonal high water table is at a 
depth of 1 to 3 feet. 

Most areas are farmed. This soil has fair potential for 
cultivated crops and good potential for pasture and hay. 
It has poor potential for building site development and 
sanitary facilities. 

Suitability for corn, soybeans, and small grain is fair. 
The main concern of management is controlling erosion, 
especially if row crops are grown or the surface is not 
protected by crop residue. Leaving crop residue on the 
surface helps to control erosion and increases the intake 
of surface water. Contour farming or terracing is effective 
in controlling erosion. Lime and fertilizer should be ap- 
plied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
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short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer and de- 
ferred grazing keep the more productive grasses domi- 
nant. 

This soil is poorly suited to building site development 
and sanitary facilities. Tile drains are needed around 
basements to help remove excess subsurface water. 
Building local roads and streets on better suited base 
material and above the seasonal high water table helps 
to prevent the damage resulting from the low strength of 
this soil. Septic tank absorption fields can function prop- 
erly only if their design overcomes the slow permeability 
and the high water table. 

The capability subclass is Ille. 


313—Spillville silt loam. This nearly level, moderately 
well drained soil is on flood plains along the major 
streams. A few small, shallow depressions are on the 
flood plains. The soil is occasionally flooded. Areas 
range from 5 to 50 acres in size. 

Typically, the surface soil is black and very dark brown 
silt loam and loam about 39 inches thick. The subsoil is 
dark grayish brown and grayish brown loam about 21 
inches thick. The underlying material to a depth of 70 
inches is grayish brown coarse sand. In places the sur- 
face layer is less than 39 inches thick. In some areas it 
is sandy loam. 

Permeability is moderate, and available water capacity 
is high. Runoff is slow. The surface layer and the upper 
part of the subsoil are slightly acid or neutral. The con- 
tent of organic matter is high. The supply of available 
phosphorus and potassium is medium or high. The sea- 
sonal high water table is at a depth of 3 to 5 feet. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and hay. It has poor poten- 
tial for building site development and sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. It has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. A subsurface 
drainage system can improve cropland. Lime and fertiliz- 
er should be applied as indicated by soil tests. 

This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
legumes, such as alfalfa, birdsfoot trefoil, and alsike 
clover, grow well. Proper stocking rates and rotation or 
deferred grazing keep the more productive forage plants 
dominant. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet and subject to 
flooding. The high water table can interfere with excavat- 
ing for foundations and basements. Tile drains are 
needed around the foundations of basements to drain 
excess subsurface water. As a result of the high water 
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table, the potential for frost action is moderate and 
septic tank absorption fields cannot function properly. 
Building local roads and streets and parking lots above 
the water table helps to prevent frost action. The effluent 
from sanitary facilities can pollute underground water 
supplies. 

The capability class is |. 


322C—Timula silt loam, 6 to 12 percent slopes. 
This sloping, well drained soil is in convex areas on the 
summits and knolls on loess-covered uplands. Slopes 
are 50 to 200 feet long. Areas are 2 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsoil is yellowish 
brown, very friable silt loam about 13 inches thick. The 
underlying material to a depth of 70 inches is calcare- 
ous, yellowish brown silt loam. On the eroded, concave 
parts of side slopes, the limy underlying material is ex- 
posed. In places the surface layer is thicker and darker 
colored. In some areas the subsoil is more clayey. 

Water and air move through this soil at a moderate 
rate. Runoff is medium. Available water capacity is high. 
The soil is slightly acid to mildly alkaline throughout. The 
supply of available phosphorus and potassium is low or 
medium. The content of organic matter is low. 

Most areas are cultivated. This soil has good potential 
for cultivated crops, pasture, hay, woodland, building site 
development, and most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface helps to control erosion and increases the 
intake of surface water. Contour farming or terracing is 
effective in controlling erosion. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of competing plants is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

Although the slope is a moderate limitation, this soil is 
well suited to building site development and sanitary 
facilities. Measures that control erosion are needed 
during construction because the soil is highly susceptible 
to erosion if the plant cover is removed. Building local 
roads and streets on better suited base material helps to 
prevent the damage caused by frost action. Lateral 
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seepage from septic tank absorption fields is a hazard 
unless the design of these fields overcomes the slope. 
The capability subclass is Ille. 


322D—Timula silt joam, 12 to 18 percent slopes. 
This moderately steep, well drained soil is on the convex 
sides of knolls in the uplands. Slopes are 50 to 250 feet 
long. Areas are generally long and narrow and range 
from 2 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsoil is yellowish 
brown silt loam about 13 inches thick. The underlying 
material to a depth of 60 inches is calcareous, yellowish 
brown silt loam. In places it is exposed. In some areas 
the subsoil contains more clay. 

Included with this soil in mapping are small areas of 
the well drained Lindstrom soils. These soils are in drain- 
ageways and on foot slopes. They make up about 5 
percent of most mapped areas. 

Permeability is moderate. Runoff is rapid. Available 
water capacity is high. The soil is slightly acid to mildly 
alkaline throughout. The supply of available phosphorus 
and potassium is low or medium. The content of organic 
matter is low. 

Most areas are cropped. This soil has fair potential for 
cultivated crops and good potential for woodland, hay, 
and pasture. It has fair to poor potential for building site 
development and poor potential for sanitary facilities. 

Suitability for corn, soybeans, and small grain is fair. 
The main concern of management is controlling erosion, 
especially if row crops are grown or the surface is not 
protected by crop residue. Leaving crop residue on the 
surface helps to control erosion and increases the intake 
of surface water. Contour farming or terracing is effective 
in controlling erosion. Lime and fertilizer should be ap- 
plied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of competing plants is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

Because the slope is a severe limitation, this soil is 
poorly suited to building site development. Measures that 
control erosion are needed during construction because 
the soil is highly susceptible to erosion if the plant cover 
is removed. Constructing local roads and streets on 
better suited base material helps to prevent the damage 
caused by frost action. The soil is poorly suited to sani- 
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tary facilities. Lateral seepage from septic tank absorp- 
tion fields is a hazard unless the design of these fields 
overcomes the slope. 

The capability subclass is |Ve. 


322E—Timula silt loam, 18 to 30 percent slopes. 
This steep and very steep, well drained soil is on the 
convex sides of knolls between drainageways in the up- 
lands. Slopes are 50 to 200 feet long. Areas are irregular 
in shape and range from 2 to 40 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 5 inches thick. The subsoil is dark yellow- 
ish brown and yellowish brown silt loam about 22 inches 
thick. The underlying material to a depth of 60 inches is 
light yellowish brown, calcareous silt loam. In places the 
limy underlying material is exposed. In some areas the 
slope is more than 30 percent. 

Permeability is moderate. Runoff is rapid. Available 
water capacity is high. The soil is slightly acid to mildly 
alkaline throughout. The supply of available phosphorus 
and potassium is low to medium. The content of organic 
matter is low. 

Most areas are pastured or wooded. This soil has fair 
potential for pasture and woodland and poor potential for 
cultivated crops, building site development, and sanitary 
facilities. 

This soil is poorly suited to cultivated crops. It is best 
suited to pasture and woodland. Erosion is a severe 
hazard in cultivated areas. 

Most pastures are dominated by Kentucky bluegrass, 
which tends to be dormant during the hot, dry summer 
months. Seeding suitable legumes or a mixture of le- 
gumes and grasses improves the pasture. Applications 
of fertilizer help to establish and maintain the grasses. 
Proper stocking rates and deferred grazing maintain a 
good plant cover and help to control erosion. 

This soil is suitable as woodland. Weed control and 
pruning and thinning help to remove competing plants. 
Erosion is a hazard if the plant cover is removed. Meas- 
ures that control erosion are needed in areas where 
trees are newly planted. 

This soil is poorly suited to building site development 
and sanitary facilities. Erosion is a hazard on building 
sites. Local streets and roads that are built on the con- 
tour divert runoff. Building them on the contour helps to 
control erosion. Lateral seepage is the main concern if 
sanitary facilities are installed on this soil. 

The capability subclass is Vlle. 


333—Vasa silt loam. This nearly level, moderately 
well drained soil is on the head slopes of drainageways 
in the uplands. The surface is plane or slightly concave. 
Areas are long and narrow and range from 2 to 30 acres 
in size. 

Typically, the surface soil is very dark grayish brown 
and dark brown silt loam about 14 inches thick. The 
subsoil is silt loam about 31 inches thick. It is dark 
yellowish brown and brown in the upper part and grayish 
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brown in the lower part. The underlying material to a 
depth of 60 inches is grayish brown silt loam. In places it 
is glacial till. 

Permeability is moderate, and available water capacity 
is very high. Runoff is slow or medium. The seasonal 
high water table is at a depth of 2 to 4 feet. The surface 
layer is neutral to medium acid, and the lower part of the 
subsoil is strongly acid or medium acid. The content of 
organic matter is moderate. The supply of available 
phosphorus and potassium is medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and woodland. It has fair to 
poor potential for building site development and poor 
potential for sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. It has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. Lime and fertilizer 
should be applied as indicated by soil tests. 

This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
legumes, such as aifalfa, birdsfoot trefoil, and alsike 
clover, grow well. Proper stocking rates and rotation and 
deferred grazing keep the more productive forage plants 
dominant. 

This soil is well suited to woodland. Seedlings can 
survive and grow well, but control of competing plants is 
needed. Applications of herbicide and cultivation control 
weeds. Pruning and thinning help to establish and main- 
tain a good stand of trees. 

Suitability for building site development is fair. The 
high water table can interfere with excavating for founda- 
tions and basements. Tile drains are needed around the 
foundations of basements to drain excess subsurface 
water. As a result of the high water table, the potential 
for frost action is high and septic tank absorption fields 
cannot function properly. Building local roads and streets 
and parking lots above the water table and on better 
suited base material helps to prevent the damage result- 
ing from frost action and low strength. The effluent from 
sanitary facilities can pollute underground water supplies. 

The capability class is |. 


340B—Whalan loam, 1 to 6 percent slopes. This 
gently sloping, well drained soil is on plane or slightly 
convex summits in the uplands. Areas are irregular in 
shape and range from 5 to 30 acres in size. 

Typically, the surface layer is very dark gray loam about 
4 inches thick. The subsurface layer is dark grayish brown 
loam about 4 inches thick. The subsoil is about 19 inches 
thick. The upper 9 inches is dark brown loam, and the 
lower 10 inches is dark yellowish brown clay loam or clay 
that contains pebbles. Limestone bedrock is at a depth of 
27 inches. It typically is hard, but in places it is very soft. 

Included with this soil in mapping are scattered areas 
of Channahon and Waucoma soils. These areas are less 
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than 2 acres in size and make up less than 10 percent 
of the unit. Channahon soils are shallower and Wau- 
coma soils deeper to bedrock than the Whalan soil. 

Water and air move through the Whalan soil at a 
moderate rate. Runoff is medium. Available water capac- 
ity is moderate. The content of organic matter is low. 
The supply of available potassium and phosphorus is 
medium. The surface layer is slightly acid or neutral, and 
the upper part of the subsoil is medium acid or strongly 
acid. The depth to which roots can penetrate is restrict- 
ed by the underlying bedrock. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and woodland. It has fair 
potential for building site development and poor potential 
for sanitary facilities. 

This soil is well suited to cultivated crops. The amount 
of water available to plants, however, is limited. As a 
result, the crops selected for planting should be those 
that can grow in a droughty soil, that can be planted 
early in the year, and that mature before the less fre- 
quent rainfall late in summer. If corn or soybeans are 
grown, the plant population should be limited. The soil is 
susceptible to erosion unless it is protected by mulch 
tillage, contour farming, or other measures. Lime and 
fertilizer should be applied as indicated by soil tests. 

This soil is well suited to pasture. Keeping pastures in 
good condition is difficult, however, because the soil is 
droughty. Many pastures are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot, dry 
summer months. Reseeding pastures with mixtures of 
grasses, such as bromegrass and orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and rotation 
grazing keep the more productive forage plants domi- 
nant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing plants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 

Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because the soil is mod- 
erately deep over bedrock. Also, the effluent from sani- 
tary facilities can seep through cracks in the bedrock 
and pollute ground water. 

The capability subclass is lle. 


340C—Whalan loam, 6 to 12 percent slopes. This 
sloping, well drained soil is on the convex parts of hills 
and knolls. Slopes are 200 to 300 feet long. Areas are 
somewhat irregular in shape and range from 2 to 20 
acres in size. 

Typically, the surface layer is dark grayish brown and 
grayish brown loam about 10 inches thick. The subsoil is 
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about 19 inches thick. It is dark brown loam in the upper 
part and dark yellowish brown clay loam in the lower 
part. The underlying material is soft bedrock. In places 
the bedrock is very hard. 

Included with this soil in mapping are areas of Chan- 
nahon soils in similar positions on the landscape. These 
soils make up about 8 percent of this unit. They are less 
than 20 inches deep over bedrock. 

Water and air move through the Whalan soil at a 
moderate rate. Runoff is medium, and available water 
capacity is moderate. The content of organic matter is 
low. The supply of available phosphorus and potassium 
typically is low or medium. The surface layer is slightly 
acid or neutral, and the upper part of the subsoil is 
medium acid or strongly acid. The depth to which roots 
can penetrate is restricted by the underlying bedrock. 

Most areas are cropped. This soil has fair potential for 
cultivated crops and good potential for pasture and 
woodland. It has fair potential for building site develop- 
ment and poor potential for sanitary facilities. 

Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. The soil is susceptible to 
erosion unless it is protected by mulch tillage, contour 
farming, or other measures. Lime and fertilizer should be 
applied as indicated by soil tests. 

This soil is well suited to pasture. Keeping pastures in 
good condition is difficult, however, because the soil is 
droughty. Many pastures are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot, dry 
summer months. Reseeding pastures with mixtures of 
grasses, such as bromegrass and orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and rotation 
grazing keep the more productive forage plants domi- 
nant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing plants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 

Suitability for building site development is fair. Meas- 
ures that control erosion are needed on building sites. 
This soil can support foundations and buildings, but 
heavy machinery is needed for excavations in the bed- 
rock. The soil is poorly suited to sanitary facilities. Install- 
ing septic tank absorption fields is difficult because the 
soil is moderately deep over bedrock. Also, the effluent 
from sanitary facilities can seep through cracks in the 
bedrock and pollute ground water. 

The capability subclass is Ille. 


369B—Waubeek silt loam, 1 to 6 percent slopes. 
This moderately well drained, gently sloping soil is on the 
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convex summits of broad uplands. Areas are irregular in 
shape and range from 2 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown silt loam about 5 inches thick. The 
subsoil is about 32 inches thick. It is yellowish brown and 
brown silt loam in the upper part and olive brown loam in 
the lower part. The underlying material to a depth of 70 
inches is olive brown, calcareous loam. In places it is silt 
loam. 

Available water capacity is high, and permeability is 
moderate. Runoff is medium. The content of organic 
matter is moderate. The surface layer is medium acid to 
neutral, and the upper part of the subsoil is strongly acid 
or medium acid. The supply of available phosphorus and 
potassium is medium. 

Most areas are farmed. This soil has good potential for 
cultivated crops, hay, pasture, woodland, building site 
development, and most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In places slopes are long and smooth enough for 
contour farming or terracing. Lime and fertilizer should 
be applied as indicated by soil tests. 

Though this soil is well suited to pasture, many pas- 
tures are dominated by short, cool season grasses, such 
as Kentucky bluegrass, because of overgrazing. Reseed- 
ing pastures with mixtures of suitable grasses and le- 
gumes, such as bromegrass and alfalfa, improves forage 
production. Applications of lime help to establish and 
maintain the grasses and legumes. Applications of fertil- 
izer, proper stocking rates, and rotation or deferred graz- 
ing keep the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. 

This soil is well suited to building site development and 
sanitary facilities. Better suited material is needed to 
strengthen the base material of local roads and streets 
and to prevent the damage caused by frost action. 

The capability subclass is lle. 


369C—Waubeek silt loam, 6 to 12 percent slopes. 
This well drained, sloping soil is on convex side slopes 
on broad uplands. Slopes are 100 to 400 feet long. 
Areas are narrow and are parallel to drainageways. They 
range from 2 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsoil is about 35 
inches thick. The upper 20 inches is dark yellowish 
brown silt loam, and the lower 15 inches is dark yellow- 
ish brown loam. The underlying material to a depth of 70 
inches is calcareous, brown loam till. In some areas the 
surface layer is very dark brown and is as much as 12 
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inches thick. In places the surface layer and the upper 
part of subsoil are loam. 

included with this soil in mapping are Racine soils in 
small areas where the silt mantle thins out and Lilah 
soils in areas where small pockets of gravel occur. 
These areas are a half acre to an acre in size and make 
up less than 5 percent of this unit. 

Available water capacity is high in the Waubeek soil, 
and permeability is moderate. Runoff is medium or rapid. 
The surface layer is slightly acid or neutral, and the 
upper part of the subsoil is strongly acid or medium acid. 
The content of organic matter is moderate. The supply of 
available phosphorus and potassium is medium. 

Most areas are farmed. This soil has good potential for 
cultivated crops, hay, pasture, woodland, building site 
development, and most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface helps to control erosion and increases the 
intake of surface water. Contour farming or terracing is 
effective in controlling erosion. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improve forage production. Applica- 
tions of lime help to establish and maintain the grasses 
and legumes. Applications of fertilizer, proper stocking 
rates, and rotation or deferred grazing keep the more 
productive grasses dominant. 

This soil is weil suited to woodland. Seedling mortality 
is slight, but contro! of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

Though it has low strength and is susceptible to frost 
action, this soil is well suited to building site develop- 
ment. Building local roads and streets on better suited 
base material helps to prevent road damage. The soil is 
well suited to sanitary facilities. 

The capability subclass is Ille. 


378—Maxfield silty clay loam. This nearly level, 
poorly drained soil is in drainageways and on head 
slopes in areas of glacial drift on uplands. Areas are long 
and narrow and range from 2 to 50 acres in size. 

Typically, the surface soil is black and very dark gray 
silty clay loam about 15 inches thick. The subsoil is 
about 25 inches thick. The upper 17 inches is grayish 
brown silty clay loam or silt loam that has distinct light 
olive brown mottles, and the lower 8 inches is yellowish 
brown loam. The underlying material to a depth of 60 
inches is yellowish brown loam mottled with light gray. In 
places the subsoil contains less clay. 
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Water and air move through this soil at a moderate 
rate. Available water capacity is high. Runoff is slow. The 
surface layer is slightly acid or neutral, and the subsoil is 
medium acid to neutral. The supply of available phos- 
phorus and potassium is medium. The content of organic 
matter is high. The seasonal high water table is at a 
depth of 1 to 2 feet. It limits the depth to which roots 
can penetrate. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and hay. It has poor potential 
for building site development and sanitary facilities. 

This soil is well suited to corn and soybeans. Wetness 
can delay fieldwork early in the year, can interfere with 
weed control, and can delay harvesting. The effective 
rooting depth is limited by the high water table. If tilled in 
the fall, the soil warms up earlier in the spring and is 
accessible for earlier seedbed preparation. In some 
areas grassed waterways are needed to carry away sur- 
face water. 

This soil is well suited to pasture. Most pastures can 
be improved by introducing mixtures of legumes and 
grasses. Water tolerant grasses, such as Garrison creep- 
ing foxtail, and legumes, such as alsike clover and birds- 
foot trefoil, grow well in undrained areas. Controlled 
grazing is needed when the surface layer is wet. Proper 
stocking rates and pasture rotation help to keep the 
pasture in good condition. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet. As a result of the 
high water table, the potential for frost action is high and 
septic tank absorption fields cannot function properly. 
Properly designing local roads and streets helps to pre- 
vent the damage caused by frost action. 

The capability subclass is Ilw. 


401B—Mt. Carroll silt loam, 2 to 6 percent slopes. 
This gently sloping, well drained soil is on summits in the 
uplands. The surface generally is convex. Areas are ir- 
regular in shape and range from 2 to 20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is 
dark brown silt loam about 5 inches thick. The subsoil is 
dark yellowish brown and yellowish brown silt loam and 
silty clay loam about 39 inches thick. The underlying 
material to a depth of 72 inches is yellowish brown silt 
loam. In places loam glacial till is at a depth of 4 to 6 
feet. 

Permeability is moderate, and available water capacity 
is very high. Runoff is medium in most areas but is slow 
or medium in wooded areas. The surface layer is slightly 
acid or neutral, and the subsoil is medium acid. The 
content of organic matter is moderate. Typically, the 
supply of available potassium is low or medium and the 
supply of available phosphorus is high or medium. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, woodland, building site devel- 
opment, and sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
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erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In places slopes are long and smooth enough for 
contour farming or terracing. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, and rotation or deferred 
grazing keep the more productive grasses dominant. 

This soil is well suited to woodland. Cultivating or 
spraying helps to control weeds. Pruning and thinning 
help to establish and maintain a good stand of trees. 

This soil is well suited to building site development and 
sanitary facilities. Hard-surfaced local roads or streets, 
parking lots, and driveways are likely to be damaged as 
a result of low strength and frost action, especially in 
periods following a rainy fall. Providing better suited sub- 
base material reduces the extent of this damage. 

The capability subclass is lle. 


401C—Mt. Carroll silt loam, 6 to 12 percent slopes. 
This sloping, well drained soil is on side slopes on dis- 
sected uplands. The surface generally is convex. Slopes 
are 75 to 350 feet long. Areas range from 2 to 40 acres 
in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is 
dark grayish brown silt loam about 7 inches thick. The 
subsoil is dark brown and dark yellowish brown silt loam 
about 23 inches thick. The underlying material to a depth 
of 60 inches is yellowish brown silt loam. In places loam 
glacial till is at a depth of 4 to 6 feet. 

Permeability is moderate. Runoff is rapid in bare areas 
and medium in areas that have a plant cover. Available 
water capacity is very high. Unless the soil has been 
limed, the surface layer is neutral or slightly acid and the 
subsoil is medium acid. The content of organic matter is 
moderate. Generally, the supply of available potassium is 
low and the supply of available phosphorus is medium or 
high. 

Almost all areas are cropped, wooded, or pastured. 
This soil has good potential for cultivated crops, pasture, 
woodland, and building site development. It has fair po- 
tential for most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface helps to control erosion and increases the 
intake of surface water. Contour farming or terracing is 
effective in controlling erosion. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
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short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to woodland. Erosion is a 
hazard in areas where trees are newly planted. Cultivat- 
ing or spraying helps to control weeds in these areas. 
Pruning and thinning help to establish and maintain a 
good stand of trees. 

Suitability for sanitary facilities is fair. Lateral seepage 
is a hazard unless the design of septic tank absorption 
fields overcomes the slope. The soil is well suited to 
building site development. Measures that control erosion 
are needed during construction because the soil is highly 
susceptible to erosion if the plant cover is removed. 
Building local roads and streets on better suited base 
material helps to prevent the damage resulting from low 
strength and frost action. 

The capability subclass is Ille. 


401C2—Mt. Carroll silt loam, 6 to 12 percent 
slopes, eroded. This sloping, well drained soil is on side 
slopes on dissected uplands. The surface generally is 
convex. In most areas the slope is 8 percent or more. 
Slopes are 75 to 350 feet long. Areas range from 2 to 40 
acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsoil is dark yellowish 
brown and yellowish brown silty clay loam about 20 
inches thick. The underlying material to a depth of 60 
inches is yellowish brown silt loam. In places loam gla- 
cial till is at a depth of 4 to 6 feet. In very severely 
eroded areas, the surface layer is dark brown silty clay 
loam. 

Permeability is moderate. Runoff is rapid in most areas 
but is medium in wooded areas. Available water capacity 
is high. The surface layer is neutral or slightly acid, and 
the subsoil is medium acid. The content of organic 
matter is low. Generally, the supply of available potas- 
sium is low or medium and the supply of available phos- 
phorus is medium or high. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, woodiand, and building site 
development. It has fair potential for sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface helps to control erosion and increases the 
intake of surface water. Contour farming or terracing is 
effective in controlling erosion. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
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mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to woodland. Erosion is a 
hazard in areas where trees are newly planted. Seedling 
mortality is slight, but control of plant competition is 
needed. Cultivating or spraying controls competing 
plants. Pruning and thinning help to establish and main- 
tain a good stand of trees. 

Suitability for sanitary facilities is fair. Lateral seepage 
is a hazard unless the design of septic tank absorption 
fields overcomes the slope. The soil is well suited to 
building site development. Measures that control erosion 
are needed during construction because the soil is highly 
susceptible to erosion if the plant cover is removed. 
Building local roads and streets on better suited base 
material helps to prevent the damage resulting from frost 
action and low strength. 

The capability subclass is Ille. 


401D—Mt. Carroll silt loam, 12 to 18 percent 
slopes. This well drained, moderately steep soil is on 
the side slopes along natural drainageways or in deep 
ravines in the uplands. The surface is convex, and 
slopes are 50 to 250 feet long. Areas range from 2 to 30 
acres in size. 

Typically, the surface layer is very dark brown silt loam 
about 7 inches thick. The subsurface layer is dark gray- 
ish brown silt loam about 5 inches thick. The subsoil is 
dark brown and dark yellowish brown silty clay loam and 
silt loam about 39 inches thick. The underlying material 
to a depth of 60 inches is yellowish brown, very friable 
silt loam. In wooded areas the surface layer is as thin as 
3 inches and is black. 

Permeability is moderate, and available water capacity 
is high. Runoff is rapid in most areas but is medium in 
wooded areas. The surface layer is neutral or slightly 
acid, and the subsoil is medium acid. The content of 
organic matter is low or moderate. The supply of availa- 
ble potassium is low, and the supply of available phos- 
phorus is medium or high. 

Almost all areas are cropped, pastured, or wooded. 
This soil has fair potential for cultivated crops and good 
potential for pasture and woodland. it has poor potential 
for building site development and sanitary facilities. 

Suitability for corn, soybeans, and small grain is only 
fair because erosion is a severe hazard. The main con- 
cern of management is controlling erosion, especially if 
row crops are grown or the surface is not protected by 
crop residue. Leaving crop residue on the surface helps 
to control erosion and increases the intake of surface 
water. Contour farming or terracing is effective in control- 
ling erosion. Lime and fertilizer should be applied as 
indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
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short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to woodland. Erosion is a 
hazard, however, in areas where trees are newly planted. 
Cultivating or spraying helps to control plant competition. 
Pruning and thinning help to establish and maintain a 
good stand of trees. 

This soil is poorly suited to building site development 
and sanitary facilities. The moderately steep slope is a 
severe limitation on building sites. Erosion control is need- 
ed during construction because the soil is highly suscepti- 
ble to erosion if the plant cover is removed. Building local 
roads and streets on better suited base material helps to 
prevent damage from frost action and low strength. Later- 
al seepage is a hazard unless the design of septic tank 
absorption fields overcomes the slope. 

The capability subclass is lVe. 


401D2—Mt. Carroll silt loam, 12 to 18 percent 
slopes, eroded. This well drained, moderately steep soil 
is on the side slopes along natural drainageways or river 
valleys in the uplands. The surface is convex, and slopes 
50 to 250 feet long. Areas are 2 to 36 acres in size. 

Typically, the surface layer is dark brown silt loam 
about 8 inches thick. The subsoil is dark yellowish brown 
and yellowish brown silt loam about 22 inches thick. The 
underlying material to a depth of 60 inches is yellowish 
brown silt loam. In some areas it is silty clay loam. 

Permeability is moderate, and available water capacity 
is high. Runoff is rapid in most areas but is medium in 
wooded areas. The surface layer is neutral or slightly 
acid, and the subsoil is medium acid. The content of 
organic matter is low or moderate. The supply of availa- 
ble potassium is low, and the supply of available phos- 
phorus is medium or high. 

Almost all areas are cropped, pastured, or wooded. 
This soil has fair potential for cultivated crops and good 
potential for pasture and woodland. It has fair potential 
for building site development and poor potential for sani- 
tary facilities. 

Suitability for corn, soybeans, and small grain is only 
fair because the hazard of erosion is severe. The main 
concern of management is controlling erosion, especially 
if row crops are grown or the surface is not protected by 
crop residue. Leaving crop residue on the surface helps 
to control erosion and increases the intake of surface 
water. Contour farming or terracing is effective in control- 
ling erosion. Lime and fertilizer should be applied as 
indicated by soil tests. 

This soil is weil suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
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megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to woodland. Erosion is a 
hazard, however, in areas where trees are newly planted. 
Cultivating or spraying controls plant competition. Prun- 
ing and thinning help to establish and maintain a good 
stand of trees. 

This soil is poorly suited to building site development 
and sanitary facilities. The moderately steep slope is a 
severe limitation on building sites. Measures that control 
erosion are needed during construction because the soil 
is highly susceptible to erosion if the plant cover is re- 
moved. Building local roads and streets on better suited 
base material helps to prevent the damage resulting 
from frost action and low strength. Lateral seepage is a 
hazard unless the design of septic tank absorption fields 
overcomes the slope. 

The capability subclass is |Ve. 


401E—Mt. Carroll silt loam, 18 to 25 percent 
slopes. This steep, well drained soil is on the sides of 
small ravines and on the walls of stream valleys. Slopes 
are convex and are 50 to 250 feet long. Areas are 
generally long and narrow and range from 2 to 20 acres 
in size. In places small gullies have formed. 

Typically, the surface layer is very dark grayish brown 
silt loam about 5 inches thick. The subsurface layer is 
dark grayish brown silt loam about 4 inches thick. The 
subsoil is dark brown and dark yellowish brown silt loam 
and silty clay loam about 32 inches thick. The underlying 
material to a depth of 60 inches is yellowish brown silt 
loam. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium or rapid. The surface layer is 
slightly acid or neutral, and the subsoil is medium acid. 
The content of organic matter is low or moderate. The 
supply of available potassium is low, and the supply of 
available phosphorus is medium or high. 

Most areas are pastured or wooded. This soil has poor 
potential for cultivated crops and fair potential for pas- 
ture and woodland. it has poor potential for building site 
development and sanitary facilities. 

This soil is poorly suited to cultivated crops. Erosion is 
a severe hazard in cultivated areas. 

Suitability for pasture and hay is fair. Pastures general- 
ly are dominated by Kentucky bluegrass, which tends to 
be dormant during the hot, dry summer months. They 
can be improved by seeding legumes or by planting a 
mixture of suitable legumes and grasses. Applications of 
fertilizer help to establish and maintain the grasses. 
Proper stocking rates and deferred grazing maintain a 
good plant cover and thus help to control erosion. 

Suitability for woodland is fair. Weed control and prun- 
ing and thinning help to control plant competition. Ero- 
sion is a hazard if the plant cover is removed. Measures 
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that control erosion are needed in areas where trees are 
newly planted. 

This soil is poorly suited to building site development 
and sanitary facilities. Erosion is a hazard on building 
sites. Local roads and streets that are built on the con- 
tour divert runoff. Building them on the contour helps to 
control erosion. Lateral seepage is the main concern if 
sanitary facilities are installed on this soil. 

The capability subclass is Vle. 


463—Minneiska loam, occasionally flooded. This 
level, moderately well drained soil is on bottom land 
along the major streams. In some areas it is separated 
from the stream channel by a narrow area of sandy 
riverwash. In most areas a few stones are on the sur- 
face. Areas range from 2 to 20 acres in size. 

Typically, the surface soil is black and very dark gray- 
ish brown loam about 36 inches thick. The subsoil is 
dark grayish brown sandy loam about 3 inches thick. The 
underlying material to a depth of 60 inches is dark gray- 
ish brown gravelly coarse sand. 

Included with this soil in mapping are small areas of 
Root soils in similar positions on the landscape. The 
underlying material of the Root soils is dominantly chan- 
nery to flaggy material. These soils make up about 5 
percent of most mapped areas. 

Permeability is moderately rapid in the Minneiska soil, 
and available water capacity is moderate. Runoff is slow; 
most of the water is absorbed by the soil. The content of 
organic matter is high. The soil is mildly alkaline through- 
out, and the content of calcium carbonate is as high as 6 
percent. Natural fertility is iow or medium. The seasonal 
high water table is at a depth of 3 to 6 feet. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and woodland. It has poor 
potential for building site development and most sanitary 
facilities. 

This soil is well suited to corn and soybeans, but 
floodwater can damage the crop. A subsurface drainage 
system is needed. Measures that control weeds are 
needed in areas where floodwater spreads seeds. Small 
grain tends to lodge because of the added moisture. 
Upstream flood-control structures can keep meandering 
streams from cutting into cropland. If the soil is tilled in 
the fall, clods break up in the winter and seedbeds can 
be prepared earlier in the spring. 

This soil is well suited to pasture. Kentucky bluegrass 
and similar grasses are suitable, but they are not highly 
productive because they tend to be dormant in the 
summer. Pastures can be improved by introducing le- 
gumes, such as birdsfoot trefoil and alfalfa, or by plant- 
ing water tolerant grasses, such as Garrison creeping 
foxtail. Controlled grazing is needed when the surface 
layer is wet. 

This soil is well suited to woodland. Seedlings can 
survive and grow well if competing vegetation is con- 
trolled or removed. Plant competition can be controlled 
by site preparation, by prescribed burning, or by spray- 


SOIL SURVEY 


ing, cutting, or girdling. The hazard of flooding is minimal 
in wooded areas. 

Because it is occasionally flooded and wet, this soil 
generally is unsuitable as a site for buildings and sanitary 
facilities. Building local roads above the water table 
helps to prevent the damage caused by frost action. 

The capability subclass is Ilw. 


465—Kalmarville silt loam. This level, poorly drained 
soil is on low lying bottom land along the major streams. 
It is frequently flooded. The surface generally is plane, 
but in shallow remnant stream channels it is concave. 
Areas range from 100 to 1,000 feet in width. 

Typically, the surface soil is about 43 inches thick. It is 
very dark gray silt loam that has many strata of dark gray 
silt loam and fine sandy loam. The underlying material to 
a depth of 60 inches is dark gray sand. In some areas it 
has strata of silt loam or channery or flaggy material. 

Included with this soil in mapping are sandy alluvial 
soils, generally on the edges of the mapped areas. 
These soils make up about 10 percent of this unit. 

Permeability and available water capacity are moder- 
ate in the Kalmarville soil. Runoff is slow. The soil is 
mildly alkaline or neutral throughout. The supply of avail- 
able phosphorus and potassium is low or medium. The 
content of organic matter is moderate. The seasonal 
high water table is within 1 foot of the surface. 

Most areas are pastured or wooded. This soil has fair 
potential for pasture and woodland. It has poor potential 
for cultivated crops, building site development, and sani- 
tary facilities. 

Suitability for pasture is fair. Kentucky bluegrass is 
established easily and naturally, but it is not highly pro- 
ductive. A greater amount of better quality forage can be 
produced if legumes, such as alfalfa and birdsfoot trefoil, 
are introduced. The sod should not be disturbed when 
the legumes are seeded. Water tolerant grasses, such 
as Garrison creeping foxtail and reed canarygrass, grow 
well. Weeds, such as thistles and other broadleaves, are 
frequently carried in by floodwater. Controlling the weeds 
is difficult. It is essential prior to renovation. The pasture 
should not be grazed when wet. 

Some areas of this soil are in cultivated fields that are 
dominated by other soils. If cultivated, they can be easily 
managed by the usual tillage methods. Many of these 
areas are used as grassed waterways. 

Suitability for woodland is fair. Seedlings can survive 
and grow well only if competing vegetation is controlled 
or removed. Plant competition can be controlled by site 
preparation, by prescribed burning, by applications of 
herbicide, or by cutting or girdling. 

Because it is wet and is frequently flooded, this soil 
generally is unsuitable as a site for buildings and sanitary 
facilities. It also is unsuitable as a site for recreation 
areas, such as campsites and playgrounds. 

The capability subclass is Vw. 


467—Sawmill silty clay loam. This level, poorly 
drained soil is on alluvial flood plains. It is frequently 
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flooded. Areas are typically long and narrow and are 
parallel to streams. They range from 5 to 50 acres in 
size. 

Typically, the surface soil is black silty clay loam about 
30 inches thick. The subsoil is dark gray silty clay loam 
about 11 inches thick. The underlying material to a depth 
of 65 inches is gray silty clay loam. 

Included with this soil in mapping are soils in low lying 
depressions that are wet and seepy. These soils make 
up as much as 5 percent of some mapped areas. 

Water and air move through the Sawmill soil at a 
moderately slow rate. Available water capacity is very 
high. Runoff is slow. The surface layer and subsoil are 
neutral or slightly acid. The content of organic matter is 
high. The supply of available phosphorus and potassium 
is medium. The seasonal high water table is within a 
depth of 2 feet. It restricts the depth to which roots can 
penetrate. 

Most areas are cropped. This soil has fair to good 
potential for cultivated crops, hay, and pasture. It has 
poor potential for building site development and sanitary 
facilities. 

Suitability for corn and soybeans is only fair because 
floodwater can damage the crop. A subsurface drainage 
system is needed. Measures that control weeds are 
needed in areas where floodwater spreads seeds. Small 
grain tends to lodge because of the added moisture. 
Upstream flood-control structures can keep meandering 
streams from cutting into cropland. If the soil is tilled in 
the fall, clods break up in the winter and seedbeds can 
be prepared earlier in the spring. 

This soil is well suited to pasture. Kentucky bluegrass 
and similar grasses are suitable, but they are not highly 
productive because they tend to be dormant in the 
summer. Pastures can be improved by introducing le- 
gumes, such as birdsfoot trefoil and alfalfa, or by plant- 
ing water tolerant grasses, such as Garrison creeping 
foxtail. Controlled grazing is needed when the surface 
layer is wet. 

Because it is frequently flooded and wet, this soil gen- 
erally is unsuitable as a site for buildings and sanitary 
facilities. Building local roads above the water table 
helps to prevent the damage caused by frost action. 

The capability subclass is Ilw. 


468—Otter silt loam, channeled. This nearly level, 
very poorly drained soil is in upland drainageways, in 
areas that generally are very seepy and commonly are 
cut by small streams. It is frequently flooded (fig. 7). The 
areas are 100 to 300 feet wide and are 2 to 30 acres in 
size. 

Typically, the surface soil is black and very dark gray 
silt loam and silty clay loam about 38 inches thick. The 
underlying material to a depth of 65 inches is greenish 
gray silt loam. 

Water and air move through this soil at a moderate 
rate. Available water capacity is very high, and runoff is 
slow. The surface layer dominantly is slightly acid or 
neutral. The supply of available phosphorus and potas- 


43 


sium is low or medium. The content of organic matter is 
high. The seasonal high water table is within a depth of 
2 feet. It restricts the depth to which roots can penetrate. 

Most areas are left idle because of the extreme wet- 
ness and the flooding. Some areas are pastured or have 
been drained and are used as cropland. This soil has fair 
to poor potential for cultivated crops, pasture, and wood- 
land. It has poor potential for building site development 
and sanitary facilities. 

Suitability for pasture is fair. Kentucky bluegrass can 
be established easily and naturally, but this grass is not 
highly productive. A larger amount of better quality 
forage can be obtained if legumes, such as alfalfa and 
birdsfoot trefoil, are introduced. The sod should not be 
disturbed when the legumes are seeded. Water tolerant 
grasses, such as Garrison creeping foxtail and reed can- 
arygrass, grow well. Weeds, such as thistles and other 
broadleaves, are frequently carried in by floodwater. 
Controlling the weeds is difficult. It is essential prior to 
renovation. The pasture should not be grazed when wet. 

Some areas of this soil are in cultivated fields that are 
dominated by other soils. If cultivated, they are easily 
managed by the usual tillage methods. Many of these 
areas are used as grassed waterways. 

Suitability for woodland is fair. Seedlings can survive 
and grow well only if competing vegetation is controlled 
or removed. Plant competition can be controlled by site 
preparation, by prescribed burning, by applications of 
herbicide, or by cutting or girdling. 

Because it is wet and is frequently flooded, this soil 
generally is unsuitable as a site for buildings and sanitary 
facilities. It also is unsuitable as a site for recreation 
areas, such as campsites and playgrounds. 

The capability subclass is Vw. 


471—Root silt loam. This very gently sloping, poorly 
drained soil is on flood plains in narrow, bedrock-con- 
trolled ravines that are tributaries of the major rivers. 
Small creeks meander through the flood plains. The soil 
is frequently flooded. In places many scattered rock frag- 
ments are on the surface. Areas generally are jong and 
are 50 to 400 feet wide. They range from 5 to 40 acres 
in size. 

Typically, the surface soil is about 34 inches thick. It is 
very dark gray silt loam that has many thin, dark grayish 
brown strata. The underlying material to a depth of 50 
inches is very dark gray channery loam. In places as 
much as 6 inches of muck is in the lower part of the 
surface layer. 

Included with this soil in mapping are soils that do not 
have a water table within 5 feet of the surface. Also 
included are small seepy areas. Included soils make up 
as much as 10 percent of most mapped areas. 

Permeability is moderate in the upper part of the Root 
soil and very rapid in the lower part. Available water 
capacity is moderate. The seasonal high water table is 
within a depth of 1.5 feet. The surface layer is neutral or 
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Figure 7.—An area of Otter soils. These soils are flooded for brief periods after heavy rains. 


mildly alkaline. The content of organic matter is moder- 
ate. The supply of available phosphorus and potassium 
is low or medium. 

Most areas are pastured or wooded. This soil has fair 
potential for pasture, woodland, and wetland wildlife 
habitat. It has poor potential for cultivated crops, building 
site development, and sanitary facilities. 

Suitability for pasture is fair. Kentucky bluegrass can 
be established easily and naturally, but this grass is not 
highly productive. A larger amount of better quality 
forage can be obtained if legumes, such as alfalfa and 
birdsfoot trefoil, are introduced. The sod should not be 
disturbed when the legumes are seeded. Water tolerant 
grasses, such as Garrison creeping foxtail and reed can- 
arygrass, grow well. Weeds, such as thistles and other 
broadleaves, are frequently carried in by floodwater. 
Controlling the weeds is difficult. It is essential prior to 
renovation. The pasture should not be grazed when wet. 


Some areas of this soil are in cultivated fields that are 


dominated by other soils. If cultivated, they can be easily 
managed by the usual tillage methods. Many of these 
areas are used as grassed waterways. 

Suitability for woodland is fair. Seedlings can survive 
and grow well only if competing vegetation is controlled 
or removed. Plant competition can be controlled by site 
preparation, by prescribed burning, by applications of 
herbicide, or by cutting or girdling. 

Because it is wet and is frequently flooded, this soil 
generally is unsuitable as a site for buildings and sanitary 
facilities. It also is unsuitable as a site for recreation 
areas, such as campsites and playgrounds. 

The capability subclass is Vw. 


472B—Channahon loam, 1 to 6 percent slopes. 
This shallow, gently sloping, well drained soil is on slight 
rises or low knolls on bedrock-controlled uplands. The 
surface is convex. Areas are irregular in shape and 
range from 3 to 50 acres in size. 
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Typically, the surface soil is very dark brown and very 
dark grayish brown loam about 12 inches thick. The 
subsoil is dark brown loam about 3 inches thick. About 5 
percent of this layer is rock fragments and flagstones. 
The underlying material is hard bedrock (fig. 8). In places 
the upper part of the bedrock is soft. In some areas the 
content of rock fragments and flagstones is as much as 
35 percent in the upper part of the soil. In other areas 
the surface layer is sandy loam. 


Water and air move through this soil at a moderate 
rate. Available water capacity is low, and runoff is 
medium. The surface layer is slightly acid to mildly alka- 
line. The supply of available phosphorus and potassium 
is low. The content of organic matter is moderate. The 
depth to which roots can penetrate is restricted by the 
underlying bedrock. 

Most areas are farmed. This soil has fair potential for 
cultivated crops, hay, pasture, and building site develop- 
ment. It has poor potential for sanitary facilities. 


Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. Erosion is a hazard unless 
the soil is protected by mulch tillage, contour farming, or 
other measures. Lime and fertilizer should be applied as 
indicated by soil tests. 


Suitability for pasture is only fair because this soil is 
droughty. Keeping pastures in good condition is difficult. 
Many pastures are dominated by Kentucky bluegrass, 
which tends to be dormant during the hot, dry summer 
months. Reseeding pastures with mixtures of grasses, 
such as bromegrass and orchardgrass, and legumes, 
such as alfalfa and birdsfoot trefoil, improves forage pro- 
duction. Proper stocking rates and rotation grazing keep 
the more productive forage plants dominant. 


Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because the soil is shal- 
low over bedrock. Also, the effluent from sanitary facili- 
ties can seep through cracks in the bedrock and pollute 
ground water. 


The capability subclass is Ille. 


472C—Channahon loam, 6 to 12 percent slopes. 
This shallow, sloping, well drained soil is on slightly 
convex side slopes in the uplands. Areas are irregular in 
shape and range from 2 to 20 acres in size. 


Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is dark yellowish 
brown loam about 8 inches thick. The underlying material 
is hard bedrock. In places the upper part of the bedrock 
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Figure 8.—Profile of Channahon loam, 1 to 6 percent slopes. This 
soil is shallow over bedrock. 
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is soft. In some areas the content of rock fragments and 
flagstones is as much as 35 percent in the upper part of 
the soil. In other areas the surface layer is sandy loam. 

Water and air move through this soil at a moderate 
rate. Available water capacity is low, and runoff is 
medium or rapid. The surface layer and subsoil are 
slightly acid to mildly alkaline. The supply of available 
phosphorus and potassium is low. The content of organ- 
ic matter is moderate. The depth to which roots can 
penetrate is restricted by the underlying bedrock. 

Most areas are farmed. This soil has fair potential for 
cultivated crops, hay, pasture, and building site develop- 
ment. It has poor potential for sanitary facilities. 

Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. Erosion is a hazard unless 
the soil is protected by mulch tillage, contour farming, or 
other measures. Lime and fertilizer should be applied as 
indicated by soil tests. 

Suitability for pasture is only fair because this soil is 
droughty. Keeping pastures in good condition is difficult. 
Many pastures are dominated by Kentucky bluegrass, 
which tends to be dormant during the hot, dry summer 
months. Reseeding pastures with mixtures of grasses, 
such as bromegrass and orchardgrass, and legumes, 
such as alfalfa and birdsfoot trefoil, improves forage pro- 
duction. Proper stocking rates and rotation grazing keep 
the more productive forage plants dominant. 

Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because the soil is shal- 
low over bedrock. Also, the effluent from sanitary facili- 
ties can seep through cracks in the bedrock and pollute 
ground water. 


The capability subclass is IVe. 


473D—Dorerton loam, 12 to 25 percent slopes. 
This moderately steep and steep, well drained soil is on 
the plane or convex upper side slopes and shoulders in 
valleys on uplands. A few limestone fragments are on 
the surface in most areas. Slopes are 50 to 250 feet 
long. Areas are long and narrow and range from 2 to 15 
acres in size. 


Typically, the surface layer is very dark gray loam 
about 6 inches thick. The subsurface layer is grayish 
brown loam about 4 inches thick. The subsoil is about 28 
inches thick. The upper 14 inches is brown loam and 
clay loam, and the lower 14 inches is dark brown chan- 
nery loam. The underlying material to a depth of 60 
inches is very pale brown very flaggy loamy sand. 
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Included with this soil in mapping are areas of Elbaville 
soils in similar positions on the landscape. These soils 
have a thicker surface layer and subsoil than is typical in 
the Dorerton soil. They make up as much as 10 percent 
of some mapped areas. 

Water and air move through the Dorerton soil at a 
moderate rate. Available water capacity is low. Runoff is 
rapid. The content of organic matter is low. The supply 
of available phosphorus and potassium also is low. The 
surface layer is medium acid to neutral, and the subsur- 
face layer and subsoil are slightly acid to strongly acid. 

Most areas are wooded or pastured. This soil has fair 
potential for woodiand and pasture and poor potential for 
cultivated crops, building site development, and sanitary 
facilities. It has fair potential for woodland wildlife habitat. 

Suitability for pasture is fair. The less productive 
grasses, such as Kentucky bluegrass, are dominant on 
overgrazed pastures. These pastures can be improved 
by introducing legumes, such as birdsfoot trefoil and 
alfalfa, or by planting mixtures of alfalfa and bromegrass. 
Overgrazed areas are highly susceptible to erosion. Pas- 
ture rotation and controlled grazing reduce the risk of 
erosion. Applications of lime and fertilizer improve pro- 
ductivity. 

Suitability for woodland is only fair because plant com- 
petition is severe. Weed control and pruning and thinning 
help to establish and maintain a good stand of trees. 
Erosion is a hazard if the plant cover is removed. Meas- 
ures that control erosion are needed in areas where 
trees are newly planted. 

This soil is poorly suited to building site development 
and sanitary facilities because it is moderately steep and 
steep. Measures that control erosion are needed during 
construction. The effluent from sanitary facilities can pol- 
lute underground water supplies. 

The capability subclass is Vle. 


473F—Dorerton loam, 25 to 40 percent slopes. This 
somewhat excessively drained, very steep soil is on the 
sides of long, narrow ravines in the uplands. Slopes are 
plane or convex and are about 100 to 300 feet long. 
Few to common scattered flagstones and limestone frag- 
ments are on the surface. 

Typically, the surface layer is very dark brown loam 
about 3 inches thick. The subsurface layer is dark gray- 
ish brown and dark brown loam about 7 inches thick. 
The subsoil is about 20 inches thick. The upper 8 inches 
is brown and dark brown loam, and the lower 12 inches 
is dark brown very channery clay loam. The underlying 
material to a depth of 60 inches is very flaggy loamy 
sand. In places the lower part of the subsoil is not 
channery. 

Included with this soil in mapping are small areas of 
the poorly drained Root soils on valley floors. Also in- 
cluded are small areas of Rock outcrop. Included areas 
are about 2 to 4 acres in size and make up about 10 
percent of this unit. 

Permeability is moderate in the Dorerton soil, and 
available water capacity is low. Runoff is rapid. The sur- 
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face layer is medium acid to neutral, and the subsurface 
layer and subsoil are slightly acid to strongly acid. The 
content of organic matter and the supply of available 
phosphorus and potassium are low. 

Most areas are pastured or wooded. This soil has fair 
to poor potential for pasture and woodland. It has poor 
potential for cultivated crops, building site development, 
and sanitary facilities. 


Suitability for woodland is fair. A good woodland un- 
derstory reduces the runoff rate and helps to control 
erosion. In some areas timber can be harvested. These 
areas can revegetate naturally if the trees to be harvest- 
ed are carefully selected. In most areas trees cannot be 
planted by machine because the soil is very steep. Prun- 
ing and thinning help to maintain a good stand. 

This soil is poorly suited to pasture. Clearing trees 
from pastured areas or overgrazing the areas destroys 
the woodland understory. Destruction of the understory 
results in an increased runoff rate and in excessive ero- 
sion. Proper stocking rates and rotation grazing help to 
maintain an adequate plant cover and thus help to con- 
trol erosion. 


In some areas this soil is suitable as a site for paths 
and trails. Establishing the paths and trails on the con- 
tour helps to prevent excessive erosion and keeps gul- 
lies from forming. 


This soil is very poorly suited to building site develop- 
ment and sanitary facilities because it is very steep. 


The capability subclass is Vlle. 


474B—Haverhill clay, 1 to 8 percent slopes. This 
very gently sloping to sloping, very poorly drained soil is 
on the narrow foot slopes of ravines and on the sides of 
stream valleys (fig. 9). Because of continuous seepage, 
most areas are characterized by a series of small 
mounds and some areas are subject to soil slippage. 
The areas range from 2 to 20 acres in size. A few 
scattered rock fragments and flagstones are on the sur- 
face. 


Typically, the surface soil is clay about 13 inches thick. 
It is black in the upper part and very dark gray in the 
lower part. The subsoil is about 19 inches thick. It is very 
dark gray and dark olive gray clay and channery clay in 
the upper part and greenish gray clay in the lower part. 
The underlying material is greenish gray shale. in places 
the surface layer is muck as much as 24 inches thick. 

Included with this soil in mapping are clayey soils in 
drainageways. These soils make up about 10 percent of 
most mapped areas. The content of rock fragments and 
flagstones is as much as 70 percent in the upper 3 to 4 
feet of these soils. 

Permeability is slow in the Haverhill soil, and available 
water capacity is high. Runoff is medium or slow. Be- 
cause of seepage, the surface is wet most of the year. 
The content of organic matter is high. Natural fertility is 
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medium. The soil is mildly alkaline throughout. The sea- 
sonal high water table is within a depth of 1 foot. The 
root zone is very shallow because of the water table and 
the underlying shale. 

Most areas are left idle or are pastured. Some areas 
have been drained and are used as pasture. Others are 
used as a source of water. This soil has poor potential 
for most uses because of the wetness caused by seep- 
age. It has fair potential for wetland wildlife habitat. 


This soil is poorly suited to pasture. An extensive sub- 
surface drainage system is needed to establish desirable 
forage. Water tolerant grasses, such as reed canary- 
grass and Garrison creeping foxtail, grow well. The pas- 
ture should not be grazed when the surface is wet. 


This soil generally is unsuitable as a site for buildings 
and sanitary facilities because it is wet. It also is unsuit- 
able as a site for recreation areas, such as campsites 
and playgrounds. 

The capability subclass is Vlw. 


475B—Backbone sandy loam, 1 to 6 percent 
slopes. This gently sloping, well drained soil is on 
convex rises on bedrock-controlled uplands. Areas are 
oblong and range from 2 to 20 acres in size. 


Typically, the surface layer is very dark grayish brown 
sandy loam about 7 inches thick. The subsurface layer is 
dark grayish brown sandy loam about 2 inches thick. The 
subsoil is about 19 inches thick. It is dark brown and 
yellowish brown sandy loam in the upper part and yel- 
lowish brown clay loam in the lower part. The underlying 
material is hard limestone that has weathered clay 
seams along broken joints. In places the slope is as 
much as 10 percent. 


Water and air move through this soil at a moderately 
rapid rate. Available water capacity is low, and runoff is 
medium. The surface layer and subsurface layer are neu- 
tral, and the subsoil is slightly acid to strongly acid. The 
supply of available phosphorus is medium, and the 
supply of available potassium is low. The content of 
organic matter is moderate. 


Most areas are farmed. This soil has fair potential for 
cultivated crops, pasture, woodland, and building site 
development. It has poor potential for sanitary facilities. 


Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. Erosion is a hazard unless 
the soil is protected by mulch tillage, contour farming, or 
other measures. Lime and fertilizer should be applied as 
indicated by soil tests. 

Suitability for pasture is only fair because this soil is 
droughty. Keeping pastures in good condition is difficult. 
Many pastures are dominated by Kentucky bluegrass, 
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Figure 9.—A dugout in an area of Haverhill clay, 1 to 8 percent slopes, on a foot slope in a stream valley. 
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which tends to be dormant during the hot, dry summer 
months. Reseeding pastures with mixtures of grasses, 
such as bromegrass and orchardgrass, and legumes, 
such as alfalfa and birdsfoot trefoil, improves forage pro- 
duction. Proper stocking rates and rotation grazing keep 
the more productive forage plants dominant. 


Suitability for woodland is fair. Seedling mortality is 
slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing piants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 


Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because the soil is mod- 
erately deep over bedrock. Also, the effluent from sani- 
tary facilities can seep through cracks in the bedrock 
and pollute ground water. 


The capability subclass is lle. 


476B—Frankville silt loam, 1 to 6 percent slopes. 
This gently sloping, well drained soil is on the summits of 
ridges above stream valleys. The surface generally is 
convex. Areas are long and narrow and range from 2 to 
30 acres in size. 


Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is 
dark brown silt loam about 5 inches thick. The subsoil is 
dark brown, dark yellowish brown, or yellowish brown 
silty clay loam, silt loam, or silty clay about 25 inches 
thick. The underlying material is fractured limestone. 


Water and air move through this soil at a moderate 
rate. Runoff is medium. Available water capacity is mod- 
erate. The surface layer and subsurface layer are 
medium acid to neutral, and the subsoil is dominantly 
medium acid or slightly acid. The supply of available 
phosphorus is medium or high, and the supply of availa- 
ble potassium is low. The content of organic matter is 
moderate. The depth to which roots can penetrate is 
restricted by the underlying bedrock. 


Most areas are cropped. Some are pastured or 
wooded. This soil has fair to good potential for cultivated 
crops, pasture, and woodland. It has fair potential for 
building site development and poor potential for sanitary 
facilities. 


Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. Erosion is a hazard unless 
the soil is protected by mulch tillage, contour farming, or 
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other measures. Lime and fertilizer should be applied as 
indicated by soil tests. 


Suitability for pasture is fair because this soil is 
droughty. Keeping pastures in good condition is difficult. 
Many pastures are dominated by Kentucky bluegrass, 
which tends to be dormant during the hot, dry summer 
months. Reseeding pastures with mixtures of grasses, 
such as bromegrass and orchardgrass, and legumes, 
such as alfalfa and birdsfoot trefoil, improves forage pro- 
duction. Proper stocking rates and rotation grazing keep 
the more productive forage plants dominant. 


Suitability for woodland is fair. Seedling mortality is 
slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing plants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 


Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because the soil is mod- 
erately deep over bedrock. Also, the effluent from sani- 
tary facilities can seep through cracks in the bedrock 
and pollute ground water. 


The capability subclass is Ile. 


476C—Frankville silt loam, 6 to 12 percent slopes. 
This sloping, well drained soil is on the upper side slopes 
in the uplands. The surface is convex. Slopes are 50 to 
250 feet long, and areas range from 2 to 20 acres in 
size. 


Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsurface layer is 
dark grayish brown silt loam about 3 inches thick. The 
subsoil is about 22 inches thick. It is dark brown and 
dark yellowish brown silt loam and silty clay loam in the 
upper part and yellowish brown silty clay in the lower 
part. The underlying material is fractured limestone. 


Permeability and available water capacity are moder- 
ate. Runoff is medium. The surface layer and subsurface 
layer are medium acid to neutral, and the subsoil is 
medium acid or slightly acid. The supply of available 
phosphorus is medium or high, and the supply of availa- 
ble potassium is low. The content of organic matter is 
low to moderate. The depth to which roots can penetrate 
is restricted by the underlying bedrock. 

Most areas are cropped. Some are wooded or pas- 
tured. This soil has fair potential for cultivated crops and 
good potential for pasture and woodland. It has fair po- 
tential for building site development and poor potential 
for sanitary facilities. 

Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
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grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. Erosion is a hazard unless 
the soil is protected by mulch tillage, contour farming, or 
other measures. Lime and fertilizer should be applied as 
indicated by soil tests. 


Suitability for pasture is only fair because this soil is 
droughty. Keeping pastures in good condition is difficult. 
Many pastures are dominated by Kentucky bluegrass, 
which tends to be dormant during the hot, dry summer 
months. Reseeding pastures with mixtures of suitable 
grasses, such as bromegrass and orchardgrass, and le- 
gumes, such as alfalfa and birdsfoot trefoil, improves 
forage production. Proper stocking rates and rotation 
grazing keep the more productive forage plants domi- 
nant. 


Suitability for woodland is fair. Seedling mortality is 
slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing plants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 


Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. Meas- 
ures that control erosion are needed. The soil is poorly 
suited to sanitary facilities. Installing septic tank absorp- 
tion fields is difficult because the soil is moderately deep 
over bedrock. Also, the effluent from sanitary facilities 
can seep through cracks in the bedrock and pollute 
ground water. 


The capability subclass is Ille. 


477A—Littleton silt loam, 0 to 1 percent slopes. 
This level, somewhat poorly drained soil is on stream 
terraces and high bottom land adjacent to streams. It is 
subject to rare flooding. The surface generally is con- 
cave. Areas are irregular in shape and range from 5 to 
50 acres in size. 


Typically, the surface soil is black and very dark brown 
silt loam about 28 inches thick. The subsoil is dark gray- 
ish brown and olive gray silt loam about 19 inches thick. 
The underlying material to a depth of 70 inches is olive 
gray silty clay loam. In some areas carbonates are within 
a depth of 40 inches. 


Included with this soil in mapping are smail areas of 
the poorly drained Garwin and Sawmill soils in drain- 
ageways. These soils make up about 10 percent of most 
mapped areas. 


Water and air move through the Littleton soil at a 
moderate rate. Available water capacity is very high. 
Runoff is slow. The seasonal high water table is at a 
depth of 1 to 3 feet. The soil is slightly acid or neutral 
throughout. The supply of available phosphorus and po- 
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tassium is medium. The content of organic matter is 
high. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and hay. It has poor poten- 
tial for building site development and sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. Crop residue management keeps soil losses to a 
minimum and allows for the maximum infiltration of rain- 
fall. A subsurface drainage system can improve crop- 
land. Lime and fertilizer should be applied as indicated 
by soil tests. 

This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
legumes, such as alfalfa, birdsfoot trefoil, and alsike 
clover, grow well. Proper stocking rates, rotation grazing, 
and deferred grazing keep the more productive forage 
plants dominant. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet and subject to 
flooding. The high water table can interfere with excavat- 
ing for foundations and basements. Tile drains are 
needed around the foundations of basements to drain 
excess subsurface water. As a result of the high water 
table, the potential for frost action is high and septic tank 
absorption fields cannot function properly. Local roads 
and streets and parking lots should be constructed 
above the water table. 

The capability class is |. 


477B—Littleton silt loam, 1 to 4 percent slopes. 
This very gently sloping, somewhat poorly drained soil is 
in concave areas on the head slopes and toe slopes of 
drainageways. Slopes are 50 to 400 feet long. Areas are 
irregular in shape and range from 3 to 30 acres in size. 

Typically, the surface soil is black and very dark brown 
silt loam about 32 inches thick. The subsurface layer is 
very dark grayish brown silt loam about 8 inches thick. 
The subsoil is dark brown and light yellowish brown silt 
loam about 21 inches thick. The underlying material to a 
depth of 71 inches is grayish brown silt loam. 

Included with this soil in mapping are small areas of 
the poorly drained Garwin and Sawmill soils in drain- 
ageways. These soils make up about 8 percent of most 
mapped areas. 

Water and air move through the Littleton soil at a 
moderate rate. Available water capacity is very high. 
Runoff is medium. The seasonal high water table is at a 
depth of 1 to 3 feet. The soil is neutral or slightly acid in 
the upper part. The supply of available phosphorus and 
aoe is medium. The content of organic matter is 
high. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and hay. It has poor potential 
for building site development and sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
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erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In some areas slopes are long and smooth 
enough for contour farming or terracing. Lime and fertiliz- 
er should be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, rotation grazing, and de- 
ferred grazing keep the more productive grasses domi- 
nant. 

This soil is poorly suited to building site development 
and sanitary facilities. Tile drains are needed around 
basements to help remove excess subsurface water. 
Building local roads and streets on better suited base 
material and above the seasonal high water table helps 
to prevent the damage caused by frost action. Septic 
tank absorption fields can function properly only if their 
design overcomes the high water table. 

The capability subclass is lle. 


478B—Coggon silt loam, 2 to 6 percent slopes. 
This gently sloping, moderately well drained soil is on 
summits on glaciated uplands. Areas are irregular in 
shape and range from 2 to 50 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsurface layer is gray- 
ish brown silt loam about 4 inches thick. The subsoil is 
about 43 inches thick. The upper 6 inches is yellowish 
brown loam, and the lower 37 inches is brown clay loam. 
The underlying material to a depth of 65 inches is brown 
loam. 

Included with this soil in mapping are areas of Dowa- 
giac and Lilah soils. These soils are better drained than 
the Coggon soil and are higher on the landscape. They 
are underlain by coarse sand. They make up about 5 
percent of most mapped areas. 

Permeability is moderately slow in the Coggon soil, 
and available water capacity is high. Runoff is medium. 
The supply of available phosphorus is medium, and the 
supply of available potassium is low. The content of 
organic matter also is low. The surface layer and subsur- 
face layer range from neutral to strongly acid, and the 
subsoil is medium acid or strongly acid. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, woodland, and building site 
development. It has fair potential for most sanitary facili- 
ties. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In some areas slopes are long and smooth 
enough for contour farming or terracing. Lime and fertiliz- 
er should be applied as indicated by soil tests. 
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This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, rotation grazing, and de- 
ferred grazing keep the more productive grasses domi- 
nant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. 

Suitability for sanitary facilities is fair. Septic tank ab- 
sorption fields should be large enough to function prop- 
erly in the moderately slowly permeable underlying mate- 
rial. The soil is well suited to building site development. 
Better suited material is needed, however, to strengthen 
the base of local roads and streets. 

The capability subclass is lle. 


479—Floyd silt loam, 1 to 4 percent slopes. This 
very gently sloping, somewhat poorly drained soil is in 
plane or slightly concave areas on the head slopes 
above upland drainageways. Areas are irregular in shape 
and range from 2 to 25 acres in size. 

Typically, the surface soil is about 22 inches thick. It is 
black silt loam and clay loam in the upper part and very 
dark brown silt loam and very dark grayish brown loam in 
the lower part. The subsoil is dark grayish brown, clive 
brown, and yellowish brown loam about 28 inches thick. 
The underlying material to a depth of 65 inches is yel- 
lowish brown loam. In some areas a layer of loamy sand 
as much as 10 inches thick is in the subsoil or the 
underlying material. 

Permeability is moderate, and available water capacity 
is very high. Runoff is medium. The seasonal high water 
table is at a depth of 2 to 4 feet. It restricts the depth to 
which roots can penetrate. The content of organic matter 
is high. The supply of available phosphorus and potas- 
sium is medium. The surface layer ranges from strongly 
acid to neutral, and the subsoil is slightly acid or medium 
acid. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and hay. It has fair to poor 
potential for building site development and poor potential 
for most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main management needs are an artificial 
drainage system and measures that keep the soil in 
good tilth. If tilled in the fall, the soil warms up earlier in 
the spring and is accessible for earlier seedbed prepara- 
tion. Grassed waterways are needed in some areas to 
divert runoff. 

This soil is well suited to pasture. Most pastures can 
be improved by introducing mixtures of legumes and 
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grasses. Water tolerant grasses, such as Garrison creep- 
ing foxtail, and legumes, such as alsike clover and birds- 
foot trefoil, grow well in undrained areas. Controlled 
grazing is needed when the surface layer is wet. Proper 
stocking rates and pasture rotation help to keep the 
pasture in good condition. 


Suitability for building site development is fair to poor. 
The high water table interferes with excavating for base- 
ments and foundations. Tile drains are needed around 
the foundations of basements. As a result of the high 
water table, the potential for frost action is high. Local 
roads and streets and parking lots should be constructed 
above the water table. The soil is poorly suited to sani- 
tary facilities because it is seasonally wet. The high 
water table interferes with the functioning of septic tank 
absorption fields. 


The capability subclass is Ilw. 


483A—Waukee loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on stream terraces. The 
surface is convex. Areas are irregular in shape and 
range from 2 to 100 acres in size. 

Typically, the surface layer is very dark brown and very 
dark grayish brown loam about 10 inches thick (fig. 10). 
The subsoil is about 38 inches thick. The upper part is 
dark brown loam, the next part is dark yellowish brown 
sandy loam, and the lower part is dark yellowish brown 
and yellowish brown gravelly loamy sand and coarse 
sand. The underlying material to a depth of 60 inches is 
very pale brown coarse sand. In places the surface layer 
and subsoil are silt loam. 

Permeability is moderate in the upper part of this soil 
and very rapid in the underlying material. Available water 
capacity is moderate. Runoff is slow. The content of 
organic matter is high. The supply of available phospho- 
rus is medium, and the supply of available potassium is 
low. The surface layer is medium acid to neutral, and the 
subsoil is strongly acid to slightly acid. The depth to 
which roots can penetrate is restricted by the underlying 
coarse material. 

Most areas are cropped. This soil has good potential 
for cultivated crops, hay, pasture, and building site devel- 
opment. It has poor potential for most sanitary facilities. 

This soil is well suited to small grain, soybeans, and 
corn, but it holds a limited amount of water available for 
plants. The crops selected for planting should be those 
that can grow in a droughty soil, that can be planted 
early in the year, and that mature before the less fre- 
quent rainfall late in summer. If corn or soybeans are 
grown, the plant population should be limited. This well 
drained soil is accessible for fieldwork early in spring. It 
is highly susceptible to erosion unless the surface is 
protected. A system of minimum tillage in which crop 
residue is left on the surface helps to control erosion. 
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Figure 10.—Profile of Waukee loam, 0 to 2 percent slopes. The 
surface layer is about 10 inches thick, and gravelly loamy sand is 
at a depth of about 31 inches. 
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This soil is well suited to pasture. Overgrazed pastures 
are dominated by short, cool season grasses, such as 
Kentucky bluegrass. Reseeding with mixtures of suitable 
grasses and legumes improves forage production. Such 
grasses as bromegrass and orchardgrass and such le- 
gumes as alfalfa, alsike clover, and birdsfoot trefoil grow 
well. Proper stocking rates, deferred grazing, and rota- 
tion grazing keep the more productive forage plants 
dominant. 

This soil is well suited to building site development. It 
can support buildings, but the sides of shallow excava- 
tions are unstable. Caving of the sides can be prevented 
by enlarging the trenches or by installing temporary re- 
taining walls. The soil can easily absorb septic tank efflu- 
ent, but the underlying material is a poor filter. As a 
result, septic tank absorption lines should be installed as 
close to the surface as possible. The effluent from sani- 
tary facilities can pollute ground water. 

The capability subclass is Ils. 


483B—Waukee loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on stream terraces. 
The surface is convex. Areas are irregularly shaped and 
range from 2 to 25 acres in size. 

Typically, the surface layer is very dark brown loam 
about 10 inches thick. The subsoil is about 25 inches 
thick. It is dark brown and dark yellowish brown loam in 
the upper part and yellowish brown coarse sand in the 
lower part. The underlying material to a depth of 60 
inches is yellowish brown sand. In some areas, especial- 
ly along drainageways, the surface soil is as thick as 30 
inches. 

Permeability is moderate in the upper part of this soil 
and very rapid in the underlying material. Available water 
capacity is moderate. Runoff is medium. The content of 
organic matter is high. The surface layer is neutral to 
medium acid, and the subsoil is strongly acid or medium 
acid. The supply of available phosphorus is medium, and 
the supply of available potassium is low. The depth to 
which roots can penetrate is restricted by the underlying 
coarse material. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, hay, and building site devel- 
opment. It has poor potential for most sanitary facilities. 

This soil is well suited to small grain, corn, and soy- 
beans. It is highly susceptible to erosion, however, 
unless a plant cover protects the surface. Contour farm- 
ing and a system of minimum tillage in which crop resi- 
due is left on the surface help to control erosion. The 
amount of water available for plants is limited. As a 
result, the crops selected for planting should be those 
that can grow in a droughty soil, that can be planted 
early in the year, and that mature before the less fre- 
quent rainfall late in summer. If corn or soybeans are 
grown, the plant population should be limited. This well 
drained soil is accessible for fieldwork early in the spring. 
Lime and fertilizer should be applied as indicated by soil 
tests. 
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This soil is well suited to pasture. Overgrazed pastures 
are dominated by short, cool season grasses, such as 
Kentucky bluegrass. Reseeding with mixtures of suitable 
grasses and legumes improves forage production. Such 
grasses as bromegrass and orchardgrass and such le- 
gumes as alfalfa and birdsfoot trefoil grow well. Proper 
stocking rates, deferred grazing, and rotation grazing 
keep the more productive forage plants dominant. 

This soil is well suited to building site development. 
The sides of shallow excavations, however, are unstable. 
Caving of the sides can be prevented by enlarging the 
trenches or by installing temporary retaining walls. The 
soil can easily absorb septic tank effluent, but the under- 
lying material is a poor filter. As a result, septic tank 
absorption lines should be installed as close to the sur- 
face as possible. The effluent from sanitary facilities can 
pollute ground water. 

The capability subclass is lle. 


484C—Eyota sandy loam, 6 to 12 percent slopes. 
This sloping, well drained soil is in concave areas on 
foot slopes near the base of valley walls. Areas are as 
much as 800 feet long and are about 100 to 300 feet 
wide. They range from 2 to 30 acres in size. 

Typically, the surface soil is very dark grayish brown 
sandy loam about 24 inches thick. The subsoil is dark 
brown loam and silt loam about 26 inches thick. The 
underlying material to a depth of 60 inches is yellowish 
brown silt loam. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. The supply of available phos- 
phorus and potassium is medium. The content of organic 
matter is moderate. The soil is slightly acid or neutral 
throughout. 

Most areas are cropped. Some are pastured. This soil 
has good potential for cultivated crops, pasture, and hay. 
It has fair potential for building site development and 
poor potential for most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface helps to control erosion and increases the 
intake of surface water. Contour farming or terracing is 
effective in controlling erosion. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

Suitability for building site development is fair. Hard- 
surfaced local roads or streets, parking lots, and drive- 
ways are likely to be damaged as a result of low strength 
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and frost action, especially in periods following a rainy 
fall. Providing better suited subbase material helps to 
prevent this damage. The soil is poorly suited to sanitary 
facilities because it is sloping. 

The capability subclass is llle. 


484E—Eyota loamy sand, 12 to 25 percent slopes. 
This moderately steep and steep, well drained soil is on 
foot slopes below valley walls. The surface is plane or 
slightly concave. Slopes are 50 to 250 feet lang and 
extend horizontally around the base of hills. Areas range 
from 2 to 20 acres in size. Few to common stones are 
on the surface. They are as small as fragments and as 
large as flagstones. 

Typically, the surface soil is about 24 inches thick. It is 
very dark grayish brown loamy sand in the upper part 
and very dark grayish brown fine sandy loam in the lower 
part. The subsoil is very dark grayish brown, dark brown, 
and dark yellowish brown silt loam and loam about 26 
inches thick. The underlying material to a depth of 60 
inches is yellowish brown fine sandy loam. In places it is 
loose sand or clayey or loamy residuum of limestone. In 
some areas underlying sand is as shallow as 30 inches. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium or rapid. The soil is slightly 
acid or neutral throughout. The content of organic matter 
is moderate. The supply of available phosphorus and 
potassium is low. 

Most areas are pastured. Some are cropped. This soil 
has fair potential for pasture and hay. It has poor poten- 
tial for cultivated crops, building site development, and 
sanitary facilities. 

This soil is poorly suited to cultivated crops. Erosion is 
a severe hazard if cultivated crops are grown. 

Suitability for pasture and hay is fair. Most pastures 
are dominated by Kentucky bluegrass, which tends to be 
dormant during the hot, dry summer months. Seeding 
suitable legumes or planting a mixture of suitable le- 
gumes and grasses improves the pasture. Applications 
of lime and fertilizer help to establish and maintain the 
grasses and legumes. Proper stocking rates and de- 
ferred grazing maintain a good plant cover and thus help 
to control erosion. 

This soil is poorly suited to building site development 
and sanitary facilities. Erosion is a hazard on building 
sites. Local streets and roads that are built on the con- 
tour divert runoff. Building them on the contour helps to 
control erosion. Lateral seepage is the main concern if 
sanitary facilities are installed on this soil. 

The capability subclass is Vie. 


485—Lawler loam. This level, somewhat poorly 
drained soil is on stream terraces and in narrow drain- 
ageways. Areas are generally irregular in shape and 
range from 2 to 30 acres in size. 

Typically, the surface soil is black loam about 16 
inches thick. The subsoil is about 24 inches thick. It is 
dark grayish brown and dark brown loam in the upper 
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part and brown loamy sand in the lower part. The under- 
lying material to a depth of 70 inches is yellowish brown 
and pale brown loamy sand and sand. In some areas the 
surface layer is thin and is underlain by a dark grayish 
brown subsurface layer. In some narrow drainageways 
glacial till is at a depth of about 65 inches. 

Permeability is moderate in the upper part of this soil 
and rapid in the lower part. Available water capacity is 
moderate. Runoff is slow or medium. The seasonal high 
water table is at a depth of 2 to 4 feet. The surface layer 
is medium acid to neutral, and the subsoil is medium 
acid or slightly acid. The content of organic matter is 
high. The supply of available phosphorus and potassium 
is low or medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and hay. It has fair to poor 
potential for building site development and poor potential 
for sanitary facilities. 

This soil is well suited to small grain, soybeans, and 
corn, but it holds a limited amount of water available for 
plants. The crops selected for planting should be those 
that can grow in a droughty soil, that can be planted 
early in the year, and that mature before the less fre- 
quent rainfall late in summer. If corn or soybeans are 
grown, the plant population should be limited. Because 
the surface layer dries out early in the year, the soil is 
accessible for fieldwork early in spring. It is highly sus- 
ceptible to erosion unless the surface is protected. A 
system of minimum tillage in which crop residue is left on 
the surface helps to control erosion. 

This soil is well suited to pasture. Overgrazed pastures 
are dominated by short, cool season grasses, such as 
Kentucky bluegrass. Reseeding with mixtures of suitable 
grasses and legumes improves the pasture. Such 
grasses as bromegrass and orchardgrass and such le- 
gumes as alfalfa, alsike clover, and birdsfoot trefoil grow 
well. Proper stocking rates and rotation grazing keep the 
more productive forage plants dominant. 

This soil is poorly suited to building site development 
and sanitary facilities. On sites for buildings with base- 
ments, a drainage system, such as tile around the foun- 
dations and under the floor, is needed. Local roads and 
streets, parking lots, and driveways can be damaged by 
frost action. Better suited subbase material and a sub- 
surface drainage system that removes trapped water 
help to prevent this damage. Septic tank absorption 
fields should be installed above the water table. A spe- 
cial design is needed. The effluent from sanitary facilities 
can pollute ground water. 

The capability subclass is Ils. 


486—Marshan silt loam, depressional. This nearly 
level, very poorly drained soil is on low terraces along 
streams. It is frequently flooded. Areas are long and 
narrow and range from 5 to 50 acres in size. 

Typically, the surface soil is black silty clay loam about 
12 inches thick. The subsoil is dark grayish brown or 
grayish brown silty clay loam or loam about 17 inches 
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thick. The underlying material to a depth of 60 inches is 
grayish brown and strong brown gravelly coarse sand 
and coarse sand. 

Permeability is moderate in the surface layer and sub- 
soil and rapid in the underlying material. Available water 
capacity is moderate. Runoff is slow. Reaction is neutral 
throughout the soil. The root zone typically is shallow 
because a seasonal high water table is within a depth of 
1 foot. The content of organic matter is high. The supply 
of available phosphorus and potassium is low or 
medium. 

Most areas are pastured. This soil has good to fair 
potential for pasture and cultivated crops and good po- 
tential for wetland wildlife habitat. It has poor potential 
for building site development and sanitary facilities. 

Suitability for corn and soybeans is fair. Wetness can 
delay fieldwork early in the year, interfere with weed 
control, and delay harvesting. The high water table limits 
the effective rooting depth. If tilled in the fall, the soil 
warms up earlier in the spring and is accessible for 
earlier seedbed preparation. Grassed waterways are 
needed in some areas to divert runoff. 

This soil is well suited to pasture. Most pastures can 
be improved by introducing mixtures of legumes and 
grasses. Water tolerant grasses, such as Garrison creep- 
ing foxtail, and legumes, such as alsike clover and birds- 
foot trefoil, grow well in undrained areas. Controlled 
grazing is needed when the surface layer is wet. Proper 
stocking rates and pasture rotation help to keep the 
pasture in good condition. 

This soil is poorly suited to building site development 
and sanitary facilities because it is wet and subject to 
flooding. As a resuit of the high water table, the potential 
for frost action is high and septic tank absorption fields 
cannot function properly. Local roads and streets can be 
designed so that they are not damaged by frost action. 

The capability subclass is Ilw. 


487—Hoopeston sandy loam. This very gently slop- 
ing, somewhat poorly drained soil is on outwash plains 
and in areas of outwash deposits on uplands. Areas 
range from 2 to 15 acres in size. 

Typically, the surface soil is about 18 inches thick. It is 
black sandy loam in the upper 10 inches and very dark 
brown loam in the lower 8 inches. The subsoil is dark 
grayish brown and dark brown sandy loam about 14 
inches thick. The underlying material to a depth of 60 
inches is brown and gray sand. In places it is grayish 
brown, firm loam or bluish gray clay over shale. 

Included with this soil in mapping are poorly drained 
soils in narrow drainageways. These soils make up about 
10 percent of most mapped areas. 

Permeability is moderately rapid in the Hoopeston soil, 
and available water capacity is moderate. Runoff is 
medium. The surface layer is slightly acid or medium 
acid, and the subsoil is strongly acid to slightly acid. The 
supply of available phosphorus and potassium is low. 
The content of organic matter is high. The seasonal high 
water table is 1 to 3 feet below the surface. 
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Most areas are cropped. This soil has fair potential for 
cultivated crops, pasture, and hay. It has poor potential 
for building site development and most sanitary facilities. 

Suitability for cultivated crops is only fair because this 
soil holds a limited amount of water available for plants. 
The crops selected for planting should be those that can 
grow in a droughty soil, that can be planted early in the 
year, and that mature before the less frequent rainfall 
late in summer. If corn or soybeans are grown, the plant 
population should be limited. Because the surface layer 
warms up and dries out early in the year, the soil is 
accessible for fieldwork early in spring. It is highly sus- 
ceptible to erosion unless it is protected by mulch tillage, 
contour farming, or other measures. The surface layer is 
susceptible to soil blowing, and seedlings can be dam- 
aged by blowing sand. Leaving crop residue on the sur- 
face and mixing part of the residue with the surface layer 
help to control soil blowing. 

Suitability for pasture is fair. Many pastures are domi- 
nated by Kentucky bluegrass, which tends to be dormant 
during the hot, dry summer months. Reseeding pastures 
with mixtures of grasses, such as bromegrass and or- 
chardgrass, and legumes, such as alfalfa and birdsfoot 
trefoil, improves forage production. Proper stocking 
rates, deferred grazing, and rotation grazing keep the 
more productive forage plants dominant. 

This soil is poorly suited to building site development 
and sanitary facilities. Wetness is the main limitation. On 
sites for buildings with basements, a drainage system, 
such as tile around the foundations and under the floor, 
is needed. Septic tank absorption fields should be in- 
stalled above the water table. Special design is needed. 
Frost action can damage local roads and streets, parking 
lots, and driveways. Better suited subbase material and a 
subsurface drainage system that removes trapped water 
help to prevent this damage. 

The capability subclass is Ils. 


488F—Brodale flaggy loam, 25 to 40 percent 
slopes. This very steep, excessively drained soil is on 
the south- to west-facing slopes in valleys or ravines 
adjacent to rivers. Slopes are 50 to 300 feet long, and 
areas range from 5 to 20 acres in size. 

Typicaily, the surface soil is very dark gray flaggy loam 
about 12 inches thick. The subsoil is dark brown flaggy 
loam about 12 inches thick. The underlying material is 
yellowish brown flaggy loamy very fine sand about 21 
inches thick. Limestone bedrock is at a depth of about 
45 inches. In some areas the content of flagstones and 
rock fragments ranges to only 35 percent in the surface 
layer and subsoil. In places shale is at a depth of 4 feet 
or more. 

Included with this soil in mapping are small areas of 
soils that are less than 10 inches deep over bedrock. 
These soils make up about 10 percent of most mapped 
areas. Their position on the landscape is similar to that 
of the Brodale soil. 

Permeability is moderate in the Brodale soil, and avail- 
able water capacity is very low. Runoff is very rapid. The 
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surface layer is mildly alkaline or moderately alkaline. 
The content of organic matter is moderate. The supply of 
available phosphorus and potassium is low. The depth to 
which roots can penetrate is limited by the underlying 
bedrock. 

Most areas are left idle or are pastured. This soil has 
poor to fair potential for pasture. It has poor potential for 
cultivated crops, building site development, and sanitary 
facilities. 

Suitability for pasture is only fair because this soil is 
droughty. Most pastures are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot 
summer months. Measures that foster the growth of 
short native prairie grasses, such as little bluestem and 
side-oats grama, increase the amount of summer forage. 
These measures include early grazing of the cool season 
grasses and deferment of grazing during the growth 
period of the warm season grasses. Overgrazing in- 
creases the runoff rate and thus results in serious ero- 
sion. 

This soil is poorly suited to building site development 
and sanitary facilities because it is very steep. Extensive 
excavations are needed if the soil is used as a building 
site. The effluent from sanitary facilities can pollute 
ground water. 

The capability subclass is Vils. 


488G—Brodale flaggy sandy loam, 40 to 80 per- 
cent slopes. This very steep, excessively drained soil is 
on south- to west-facing slopes in deeply intrenched 
valleys along the major rivers. Bedrock crops out in 
many areas. Slopes are 100 to 400 feet long, and areas 
range from 5 to 70 acres in size. 

Typically, the surface soil is black flaggy sandy loam 
about 12 inches thick. The subsoil is dark brown very 
flaggy sandy loam about 12 inches thick. The underlying 
material is brown very flaggy sandy loam about 21 
inches thick. Limestone bedrock is at a depth of about 
45 inches. 

Included with this soil in mapping are small areas of 
soils that are less than 10 inches deep over bedrock. 
These soils make up about 10 percent of most mapped 
areas. Their position on the landscape is similar to that 
of the Brodale soil. 

Permeability is moderate in the Brodale soil, and avail- 
able water capacity is very low. Runoff is very rapid. The 
surface layer is mildly alkaline or moderately alkaline. 
The content of organic matter is moderate. The supply of 
available phosphorus and potassium is low. The depth to 
which roots can penetrate is limited by the underlying 
bedrock. 

Most areas are pastured or left idle. This soil has poor 
to fair potential for pasture. It has poor potential for 
cultivated crops, building site development, and sanitary 
facilities. 

This soil is poorly suited to pasture because it is 
droughty. Most pastures are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot 
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summer months. Measures that foster the growth of 
short native prairie grasses, such as little bluestem and 
side-oats grama, increase the amount of summer forage. 
These measures include early grazing of the coo! season 
grasses and deferment of grazing during the growth 
period of the warm season grasses. Overgrazing in- 
creases the runoff rate and thus results in serious ero- 
sion. 

This soil is poorly suited to building site development 
and sanitary facilities because it is very steep. Extensive 
excavating is needed if the soil is used as a building site. 
The effluent from sanitary faciltiies can pollute ground 
water. 

The capability subclass is VIlls. 


489A—Atkinson loam, 0 to 1 percent slopes. This 
level, well drained soil is on the plane or slightly concave 
summits of hills in the uplands. Areas are irregular in 
shape and range from 2 to 50 acres in size. 

Typically, the surface soil is very dark brown and very 
dark grayish brown loam about 13 inches thick. The 
subsoil is dark brown or yellowish brown loam or clay 
loam about 28 inches thick. The underlying material is 
limestone bedrock. In places the surface layer and sub- 
soil are thinner and lighter colored. 

Included with this soil in mapping are soils in which the 
upper 30 inches is sandy loam. These soils make up 5 to 
10 percent of most mapped areas. Their position on the 
landscape is similar to that of the Atkinson soil. 

Permeability is moderate in the Atkinson soil, and 
available water capacity is high. Runoff is slow. The 
content of organic matter is high. The supply of available 
potassium and phosphorus is medium. The surface layer 
is medium acid to neutral, and the subsoil is dominantly 
slightly acid or medium acid. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and hay. It has fair potential for 
building site development and poor potential for most 
sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. It has few limitations as cropland. Crop residue 
management keeps soil losses to a minimum and allows 
for the maximum infiltration of rainfall. Lime and fertilizer 
should be applied as indicated by soil tests. 

This soil is well suited to pasture. Pastures in poor 
condition can be renovated by reseeding with mixtures of 
grasses and legumes. Bromegrass and orchardgrass and 
legumes, such as alfalfa, birdsfoot trefoil, and alsike 
clover, grow well. Proper stocking rates and rotation and 
deferred grazing keep the more productive forage plants 
dominant. 

Suitability for building site development is fair. This soil 
can support buildings, but the underlying bedrock inter- 
feres with excavating for foundations and basements. 
The soil is poorly suited to sanitary facilities. Installing 
septic tank absorption fields is difficult because of the 
limited depth to bedrock. Also, the effluent from sanitary 
facilities can seep through cracks in the bedrock and 
pollute ground water. 
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The capability class is |. 


489B—Atkinson loam, 1 to 6 percent slopes. This 
gently sloping, well drained soil is on plane or slightly 
convex summits in the uplands. Areas are irregular in 
shape and range from 2 to 30 acres in size. 

Typically, the surface soil is very dark grayish brown 
and dark brown loam about 15 inches thick. The subsoil 
is about 30 inches thick. The upper 19 inches is dark 
yellowish brown and yellowish brown loam, and the 
lower 11 inches is yellowish brown clay loam. Limestone 
bedrock is at a depth of about 45 inches. In some areas 
the slope is as much as 12 percent. 

Included with this soil in mapping are small areas of 
soils in which the upper 30 inches is sandy loam. These 
soils make up less than 5 percent of this unit. Their 
position on the landscape is similar to that of the Atkin- 
son soil. 

Permeability is moderate in the Atkinson soil, and 
available water capacity is high. Runoff is medium. The 
content of organic matter is high. The supply of available 
potassium and phosphorus is medium. The surtace layer 
is neutral to medium acid, and the subsoil is slightly acid 
or medium acid. 

Most areas are farmed. This soil has good potential for 
cultivated crops, pasture, and hay. It has fair potential for 
building site development and poor potential for sanitary 
facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In some areas slopes are long and smooth 
enough for contour farming or terracing. Lime and fertiliz- 
er should be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, and rotation and deferred 
grazing keep the more productive grasses dominant. 

Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because of the limited 
depth to bedrock. Also, the effluent from sanitary facili- 
ties can seep through cracks in the bedrock and pollute 
ground water. 

The capability subclass is lle. 


491B—Waucoma loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on summits and side 
slopes on bedrock-controlled uplands. Areas range from 
2 to 20 acres in size. 


57 


Typically, the surface layer is very dark grayish brown 
loam about 6 inches thick. The subsurface layer is dark 
brown loam about 6 inches thick. The subsoil is about 43 
inches thick. It is dark yellowish brown and yellowish 
brown, friable loam in the upper part and yellowish 
brown clay in the lower part. The underlying material is 
partly weathered bedrock. In some small areas the slope 
is as much as 10 percent. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. The content of organic matter 
is moderate. The supply of available potassium and 
phosphorus is medium. The surface layer is neutral or 
slightly acid, and the upper part of the subsoil is medium 
acid. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and woodland. It has fair 
potential for building site development and poor potential 
for most sanitary facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In some areas slopes are long and smooth 
enough for contour farming or terracing. Lime and fertiliz- 
er should be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, and rotation and deferred 
grazing keep the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing plants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 

Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because of the limited 
depth to bedrock. Also, the effluent from sanitary facili- 
ties can seep through cracks in the bedrock and pollute 
ground water. 

The capability subclass is lle. 


492B—Nasset silt loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on the summits of 
upland hills. The surface is convex. Most areas are 2 to 
20 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 6 inches thick. The subsoil is about 38 
inches thick. It is dark brown and yellowish brown silt 
loam and silty clay loam in the upper part and dark 
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brown clay in the lower part. The underlying material is 
limestone. 

Permeability and available water capacity are moder- 
ate. Runoff is medium. The surface layer is slightly acid 
or medium acid, and the subsoil is strongly acid to slight- 
ly acid. The supply of available phosphorus is medium to 
high, and the supply of available potassium is low. The 
content of organic matter is moderate. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and woodland. It has fair 
potential for building site development and for sanitary 
facilities. 

This soil is well suited to cultivated crops, but it holds 
a limited amount of water available for plants. The crops 
selected for planting should be those that can grow in a 
droughty soil, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 
summer. If corn or soybeans are grown, the plant popu- 
lation should be limited. Erosion is a hazard unless the 
soil is protected by mulch tillage, contour farming, or 
other measures. Lime and fertilizer should be applied as 
indicated by soil tests. 

This soil is well suited to pasture. Many pastures are 
dominated by Kentucky bluegrass, which tends to be 
dormant during the hot, dry summer months. Reseeding 
pastures with mixtures of grasses, such as bromegrass 
and orchardgrass, and legumes, such as alfalfa and 
birdsfoot trefoil, improves forage production. Proper 
stocking rates and rotation grazing keep the more pro- 
ductive forage plants dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing plants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 

Suitability for building site development is fair. This soil 
can support foundations and buildings, but heavy ma- 
chinery is needed for excavations in the bedrock. The 
soil is poorly suited to sanitary facilities. Installing septic 
tank absorption fields is difficult because of the limited 
depth to bedrock. Also, the effluent from sanitary facili- 
ties can seep through cracks in the bedrock and pollute 
ground water. 

The capability subclass is lle. 


492C—Nasset silt loam, 6 to 12 percent slopes. 
This sloping, well drained soil is on side slopes in the 
uplands. The surface is convex. Areas are circular and 
are about 15 acres in size. Slopes are 100 to 300 feet 
long. 

Typically, the surface layer is dark grayish brown silt 
loam about 7 inches thick. The subsoil is dark brown or 
yellowish brown silt loam or silty clay loam about 36 
inches thick. The underlying material is hard, somewhat 
fractured limestone. In places the slope is as much as 
18 percent. 

Permeability and available water capacity are moder- 
ate. Runoff is medium. The surface layer is slightly acid 
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or medium acid, and the subsoil is strongly acid to slight- 
ly acid. The supply of available phosphorus is medium to 
high, and the supply of available potassium is low. The 
content of organic matter is moderate. 

Most areas are farmed. This soil has good potential for 
woodland, pasture, and cultivated crops. It has fair po- 
tential for building site development and poor potential 
for most sanitary facilities. 

This soil is well suited to cultivated crops, but it holds 
a limited amount of water available for plants. The crops 
selected for planting should be those that can grow in a 
droughty soil, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 
summer. If corn or soybeans are grown, the plant popu- 
lation should be limited. Erosion is a hazard unless the 
soil is protected by mulch tillage, contour farming, or 
other measures. Lime and fertilizer should be applied as 
indicated by soil tests. 

This soil is well suited to pasture. Many pastures are 
dominated by Kentucky bluegrass, which tends to be 
dormant during the hot, dry summer months. Reseeding 
pastures with mixtures of grasses, such as bromegrass 
and orchardgrass, and legumes, such as alfalfa and 
birdsfoat trefoil, improves forage production. Proper 
stocking rates and rotation grazing keep the more pro- 
ductive forage plants dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but plant competition is severe. Weed control, 
cultivation, and applications of herbicide help to remove 
competing plants. Pruning and thinning help to establish 
and maintain a good stand of trees. Erosion is a hazard 
if the plant cover is removed. 

Suitability for building site development is fair. Meas- 
ures that control erosion are needed. This soil can sup- 
port foundations and buildings, but heavy machinery is 
needed for excavations in the bedrock. The soil is poorly 
suited to sanitary facilities. Installing septic tank absorp- 
tion fields is difficult because of the limited depth to 
bedrock. Also, the effluent from sanitary facilities can 
seep through cracks in the bedrock and pollute ground 
water. 

The capability subclass is Ille. 


493B—Oronoco loam, 2 to 6 percent slopes. This 
gently sloping, well drained soil is on the summits of 
broad uplands. Areas generally are irregularly shaped. 
They range from 2 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is dark brown and 
dark yellowish brown loam about 44 inches thick. The 
underlying material to a depth of 77 inches is dark yel- 
lowish brown silt loam. In places limestone or loamy 
glacial till is at a depth of 6 feet or more. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. The surface layer is neutral or 
slightly acid, and the subsoil is medium acid or slightly 
acid. The content of organic matter is high. The supply 
of available potassium and phosphorus is medium. 
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Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, woodland, and building site 
development. It has good potential for septic tank ab- 
sorption fields but has poor potential for other sanitary 
facilities. 

This soil is well suited to corn, soybeans, and small 
grain. The main concern of management is controlling 
erosion. Leaving crop residue on the surface helps to 
control erosion and increases the intake of surface 
water. In some areas slopes are long and smooth 
enough for contour farming or terracing. Lime and fertiliz- 
er should be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses, such as Kentucky bluegrass. 
Reseeding pastures with mixtures of suitable grasses 
and legumes, such as bromegrass and alfalfa, improves 
forage production. Applications of lime help to establish 
and maintain the grasses and legumes. Applications of 
fertilizer, proper stocking rates, and rotation and deferred 
grazing keep the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. 

This soil is well suited to building site development and 
septic tank absorption fields. Measures that control ero- 
sion are needed during construction because the soil is 
highly susceptible to erosion if the plant cover is re- 
moved. Building local roads and streets on better suited 
base material helps to prevent the damage resulting 
from frost action and low strength. Lateral seepage from 
septic tank absorption fields is a hazard unless the 
design of the fields overcomes the slope. 

The capability subclass is lle. 


493C—Oronoco loam, 6 to 12 percent slopes. This 
sloping, well drained soil is on summits and side slopes 
in the uplands. The surface is convex. Slopes are 50 to 
150 feet long, and areas range from 2 to 20 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsurface layer is dark 
grayish brown loam about 3 inches thick. The subsoil is 
brown, pale brown, or yellowish brown loam or fine 
sandy loam about 63 inches thick. The underlying materi- 
al to a depth of 77 inches is light yellowish brown silt 
loam. 

Permeability is moderate, and available water capacity 
is high. Runoff is medium. The surface layer is slightly 
acid or neutral, and the subsoil is slightly acid or medium 
acid. The content of organic matter is moderate. The 
supply of available potassium and phosphorus is 
medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, and woodland. It has fair 
potential for building site development and poor potential 
for most sanitary facilities. 
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This soil is well suited to corn, soybeans, and smail 
grain. The main concern of management is controlling 
erosion, especially if row crops are grown or the surface 
is not protected by crop residue. Leaving crop residue on 
the surface helps to control erosion and increases the 
intake of surface water. Contour farming or terracing is 
effective in controlling erosion. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation and deferred grazing keep 
the more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

Suitability for building site development is fair. Meas- 
ures that control erosion are needed during construction 
because this soil is highly susceptible to erosion if the 
plant cover is removed. Building local roads and streets 
on better suited base material helps to prevent the 
damage resulting from frost action and low strength. 
Lateral seepage from septic tank absorption fields is a 
hazard unless the design of the fields overcomes the 
slope. 

The capability subclass is Ille. 


493D—Oronoco fine sandy loam, 12 to 18 percent 
slopes. This well drained, moderately steep soil is on 
the sides of upland knolls. The surface is convex. Slopes 
are 50 to 150 feet long, and areas range from 2 to 20 
acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is dark yellowish 
brown or yellowish brown fine sandy loam or loam about 
35 inches thick. The underlying material to a depth of 60 
inches is yellowish brown silt loam. Calcium carbonate is 
at a depth of 60 inches or more. 

Permeability is moderate, and available water capacity 
is high. Runoff is rapid. The surface layer and subsoil are 
slightly acid or neutral. The supply of available potassium 
and phosphorus is medium. The content of organic 
matter is low. 

Most areas are cropped or pastured. This soil has fair 
potential for cultivated crops and good potential for pas- 
ture and woodland. It has poor potential for building site 
development and sanitary facilities. 

Suitability for corn, soybeans, and small grain is only 
fair because the hazard of erosion is severe. The main 
concern of management is controlling erosion, especially 
if row crops are grown or the surface is not protected by 
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crop residue. Leaving crop residue on the surface helps 
to control erosion and increases the intake of surface 
water. Contour farming or terracing is effective in control- 
ling erosion. Lime and fertilizer should be applied as 
indicated by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation grazing keep the more pro- 
ductive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

This soil is poorly suited to building site development 
and sanitary facilities. Erosion is a hazard during con- 
struction. Shrinking and swelling and frost action are 
likely to damage hard-surfaced local roads and streets, 
parking lots, and driveways, especially in periods follow- 
ing a rainy fall. Providing suitable subbase material helps 
to prevent this damage. 

The capability subclass is |Ve. 


495—Zumbro loamy sand. This nearly level, well 
drained soil is on high terraces on the flood plains along 
the major rivers. It is subject to rare flooding. Areas 
generally are irregular in shape and range from 5 to 50 
acres in size. 

Typically, the surface soil is very dark brown and very 
dark grayish brown loamy sand about 48 inches thick. 
The underlying material to a depth of 60 inches is gray- 
ish brown sand. 

Included with this soil in mapping are small areas of 
soils that have a seasonal high water table at a depth of 
4 feet or less. These soils are in swales and drain- 
ageways. They make up less than 5 percent of most 
mapped areas. 

Water and air move through the Zumbro soil at a rapid 
rate. Available water capacity is low. Runoff is slow. The 
soil is mildly alkaline to slightly acid throughout. Natural 
fertility is low, and the content of organic matter is mod- 
erate. 

Most areas are pastured or wooded. Some are culti- 
vated. This soil has fair potential for cultivated crops and 
good to fair potential for pasture and hay. It has poor 
potential for building site development and most sanitary 
facilities. 

Suitability for small grain, soybeans, and corn is only 
fair because this soil holds a limited amount of water 
available for plants. The crops selected for planting 
should be those that can grow in a droughty soil, that 
can be planted early in the year, and that mature before 
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the less frequent rainfall late in summer. If corn or soy- 
beans are grown, the plant population should be limited. 
This well drained soil is accessible for fieldwork early in 
spring. It is highly susceptible to erosion unless the sur- 
face is protected. A system of minimum tillage in which 
crop residue is left on the surface helps to control ero- 
sion. 

This soil is well suited to pasture. Overgrazed pastures 
are dominated by short, cool season grasses, such as 
Kentucky bluegrass. Reseeding with mixtures of suitable 
grasses and legumes improves forage production. Such 
grasses as bromegrass and orchardgrass and such le- 
gumes as alfalfa, alsike clover, and birdsfoot trefoil grow 
well. Proper stocking rates and rotation grazing keep the 
more productive forage plants dominant. 

This soil is well suited to building site development. It 
can support buildings and local roads and streets, but 
the sides of shallow excavations are unstable. Caving of 
the sides can be prevented by enlarging the trenches or 
by installing temporary retaining walls. 

This soil is poorly suited to most sanitary facilities. it 
can easily absorb septic tank effluent, but the underlying 
material is a poor filter. As a result, septic tank absorp- 
tion lines should be installed as close to the surface as 
possible. The effluent from sanitary facilities can pollute 
ground water. 

The capability subclass is lils. 


516A—Dowagiac loam, 0 to 2 percent slopes. This 
nearly level, well drained soil is on terraces along 
streams. Areas range from 2 to 20 acres in size and are 
irregular in shape. In places common to many stones are 
on the surface. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. Below this is a thin sub- 
surface layer of dark brown loam. The subsoil is about 
22 inches thick. It is dark brown and yellowish brown 
loam and clay loam in the upper 18 inches and yellowish 
brown loamy coarse sand in the lower 4 inches. The 
uederyng material to a depth of 60 inches is coarse 
sand. 

Included with this soil in mapping are small areas of 
soils that have a seasonal high water table in the under- 
lying material. These soils are in swales and drain- 
ageways. They make up as much as 10 percent of some 
mapped areas. 

Permeability is moderate in the upper part of the 
Dowagiac soil and rapid in the underlying material. Avail- 
able water capacity is moderate, and runoff is slow. The 
surface layer is medium acid to neutral, and the subsoil 
ranges from neutral to strongly acid. The content of 
organic matter is moderate. The supply of available 
phosphorus and potassium is low. 

Most areas are farmed. This soil has fair to good 
potential for cultivated crops, pasture, and woodland. It 
has good potential for building site development and 
poor potential for most sanitary facilities. 

Suitability for small grain, soybeans, and corn is only 
fair because this soil holds a limited amount of water 
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available for plants. The crops selected for planting 
should be those that can grow in a droughty soil, that 
can be planted early in the year, and that mature before 
the less frequent rainfall late in summer. If corn or soy- 
beans are grown, the plant population should be limited. 
This well drained soil is accessible for fieldwork early in 
spring. It is highly susceptible to erosion unless the sur- 
face is protected. A system of minimum tillage in which 
crop residue is left on the surface helps to control ero- 
sion. 

This soil is well suited to pasture. Overgrazed pastures 
are dominated by short, cool season grasses, such as 
Kentucky bluegrass. Reseeding with mixtures of suitable 
grasses and legumes improves forage production. Such 
grasses as bromegrass and orchardgrass and such le- 
gumes as alfalfa, alsike clover, and birdsfoot trefoil grow 
well. Proper stocking rates and rotation grazing keep the 
more productive forage plants dominant. 

This soil is well suited to woodland. Seedlings can 
survive and grow well, but control of plant competition is 
needed. Cultivation or applications of herbicide control 
weeds. Pruning and thinning help to establish and main- 
tain a good stand of trees. Measures that control ero- 
sion, such as planting on the contour, are needed if 
trees are planted. 

This soil is well suited to building site development. It 
can support buildings, but the sides of shallow excava- 
tions are unstable. Caving of the sides can be prevented 
by enlarging the trenches or by installing temporary re- 
taining walls. The soil is poorly suited to most sanitary 
facilities. It can easily absorb septic tank effluent, but the 
underlying material is a poor filter. As a result, septic 
tank absorption lines should be installed as close to the 
surface as possible. The effluent from sanitary facilities 
can pollute ground water. 

The capability subclass is Ils. 


516B—Dowagiac silt loam, 2 to 6 percent slopes. 
This well drained, gently sloping soil is on the summits of 
knolls. The surface is convex. Areas are irregular in 
shape and range from about 2 to 20 acres in size. In 
some areas many small stones are on the surface. 
Typically, the surface layer is very dark gray silt loam 
about 4 inches thick. The subsurface layer is dark brown 
silt loam about 4 inches thick. The subsoil is about 35 
inches thick. The upper 13 inches is dark brown, friable 
silt loam and loam, and the lower 22 inches is dark 
brown gravelly coarse sandy loam and gravelly loamy 
coarse sand. The underlying material to a depth of 60 
inches is light yellowish brown coarse sand. In places 
brown loam glacial till is at a depth of 5 to 7 feet. 
Included with this soil in mapping are soils that have a 
seasonal high water table in the underlying material. 
These soils are in drainageways and low swales. They 
make up as much as 10 percent of some mapped areas. 
Permeability is moderate in the upper part of the 
Dowagiac soil and rapid in the underlying material. Avail- 
able water capacity is moderate, and runoff is slow. The 
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surface layer and subsurface layer are medium acid to 
neutral, and the subsoil ranges from neutral to strongly 
acid. The content of organic matter is moderate. The 
supply of available phosphorus and potassium is low. 

Most areas are farmed. This soil has fair to good 
potential for cultivated crops, pasture, and woodland. It 
has good potential for building site development and 
poor potential for most sanitary facilities. 

Suitability for small grain, corn, and soybeans is fair. 
This soil is highly susceptible to erosion unless a plant 
cover protects the surface. Contour farming and a 
system of minimum tillage in which crop residue is left on 
the surface help to control erosion. The amount of water 
available to plants is limited. As a result, the crops se- 
lected for planting should be those that can grow in a 
droughty soil, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 
summer. If corn or soybeans are grown, the plant popu- 
lation should be limited. This well drained soil is accessi- 
ble for fieldwork early in spring. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. Overgrazed pastures 
are dominated by short, cool season grasses, such as 
Kentucky bluegrass. Reseeding with mixtures of suitable 
grasses and legumes improves forage production. Such 
grasses as bromegrass and orchardgrass and such le- 
gumes as alfalfa and birdsfoot trefoil grow well. Proper 
stocking rates and rotation grazing keep the more pro- 
ductive forage plants dominant. 

This soil is well suited to woodland. Seedlings survive 
and grow well, but control of plant competition is 
needed. Cultivation or applications of herbicide control 
weeds. Pruning and thinning help to establish and main- 
tain a good stand of trees. Measures that control ero- 
sion, such as planting on the contour, are needed if 
trees are planted. 

This soil is well suited to building site development. It 
can support buildings, but the sides of shallow excava- 
tions are unstable. Caving of the sides can be prevented 
by enlarging the trenches or by installing temporary re- 
taining walls. The soil is poorly suited to most sanitary 
facilities. It can easily absorb septic tank effluent, but the 
underlying material is a poor filter. As a result, septic 
tank absorption lines should be installed as close to the 
surface as possibile. The effluent from sanitary facilities 
can pollute ground water. 

The capability subclass is Ils. 


516C—Dowagiac sandy loam, 6 to 12 percent 
slopes. This sloping, well drained soil is on the sides of 
knolls in the uplands. The surface is convex. Areas gen- 
erally are long and narrow and range from 2 to 25 acres 
in size. Slopes are 50 to 200 feet long. In places many 
small stones are on the surface. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 7 inches thick. The subsoil is about 38 
inches thick. The upper 8 inches is yellowish brown 
loam, and the lower 30 inches is yellowish brown gravel- 
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ly coarse sandy loam that has strata of gravelly loamy 
coarse sand. The underlying material to a depth of 60 
inches is yellowish brown coarse sand. In places glacial 
till is at a depth of 5 to 7 feet. 

Included with this soil in mapping are areas of Lilah 
soils in similar positions on the landscape. These soils 
are sandy in the upper part. They make up about 15 
percent of this unit. 

Permeability is moderate in the upper part of the 
Dowagiac soil and rapid in the underlying material. Avail- 
able water capacity is moderate. Runoff is medium. The 
surface layer is neutral to medium acid, and the subsoil 
is neutral to strongly acid. The content of organic matter 
is moderate. The supply of available phosphorus and 
potassium is low. 

Most areas are cropped or wooded. This soil has fair 
potential for cultivated crops and good potential for pas- 
ture and woodland. It has fair potential for building site 
development and poor potential for most sanitary facili- 
ties. 

Suitability for small grain, corn, and soybeans is fair. 
This soil is highly susceptible to erosion unless a plant 
cover protects the surface. Contour farming and a 
system of minimum tillage in which crop residue is left on 
the surface help to control erosion. The amount of water 
available to plants is limited. As a result, the crops se- 
lected for planting should be those that can grow in a 
droughty soil, that can be planted early in the year, and 
that mature before the less frequent rainfall late in 
summer. If corn or soybeans are grown, the plant popu- 
lation should be limited. This well drained soil is accessi- 
ble for fieldwork early in spring. Lime and fertilizer should 
be applied as indicated by soil tests. 

This soil is well suited to pasture. Overgrazed pastures 
are dominated by short, cool season grasses, such as 
Kentucky bluegrass. Reseeding with mixtures of suitable 
grasses and legumes improves forage production. Such 
grasses as bromegrass and orchardgrass and such le- 
gumes as alfalfa and birdsfoot trefoil grow well. Proper 
stocking rates and rotation grazing keep the more pro- 
ductive forage plants dominant. 

This soil is well suited to woodland. Seedlings can 
survive and grow well, but control of plant competition is 
needed. Cultivation or applications of herbicide control 
weeds. Pruning and thinning help to establish and main- 
tain a good stand of trees. Measures that control ero- 
sion, such as planting on the contour, are needed if 
trees are planted. 

This soil is well suited to building site development. It 
can support buildings, but the sides of shallow excava- 
tions are unstable. Caving of the sides can be prevented 
by enlarging the trenches or by installing temporary re- 
taining walls. The soil is poorly suited to most sanitary 
facilities. It can easily absorb septic tank effluent, but the 
underlying material is a poor filter. As a result, septic 
tank absorption lines should be installed as close to the 
surface as possible. The effluent from sanitary facilities 
can pollute ground water. 


SOIL SURVEY 


The capability subclass is Ille. 


528B—Palms muck, 1 to 6 percent slopes. This 
gently sloping, very poorly drained soil is on toe slopes. 
As a result of seepage, the landscape is characterized 
by a series of small mounds. Springs are common. Areas 
are irregular in shape and range from 2 to 25 acres in 
size. 

Typically, the surface soil is about 33 inches thick. It is 
black and very dark brown muck that is high in content 
of mineral material. Below the surface soil is a buried soil 
that occurs as a black and very dark gray silty clay loam 
surface layer over greenish gray silty clay loam. 

Included with this soil in mapping are soils that have a 
high content of calcium carbonate. These soils make up 
about 10 percent of most mapped areas. Their position 
on the landscape is similar to that of the Palms soil. 

Permeability is moderately slow in the Palms soil. 
Available water capacity is very high. Runoff is slow. The 
supply of available phosphorus and potassium is high. 
The surface soil is neutral or mildly alkaline, and the 
buried soil is mildly alkaline. The seasonal high water 
table is within 1 foot of the surface. 

Most areas are pastured or left idle. If drained, this soil 
has poor to fair potential for pasture. It has poor poten- 
tial for building site development and sanitary facilities. 

This soil is poorly suited to pasture. An extensive sub- 
surface drainage system is needed to establish desirable 
forage. Water tolerant grasses, such as reed canary- 
grass and Garrison creeping foxtail, grow well. Pastures 
should not be grazed when the surface is wet. 

This soil is too wet for building site development, sani- 
tary facilities, and recreation areas, such as campsites 
and playgrounds. 

The capability subclass is Vw. 


593D—Elbaville silt loam, 12 to 18 percent slopes. 
This moderately steep, well drained soil is on the sides 
of shallow ravines on dissected uplands. The surface is 
convex or plane. Slopes are 50 to 250 feet long. Areas 
generally are long and narrow and range from 2 to 30 
acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 8 inches thick. The subsoil is about 34 
inches thick. The upper 23 inches is dark brown and 
yellowish brown silt loam and silty clay loam, and the 
lower 11 inches is dark brown silty clay and channery 
clay loam. The underlying material to a depth of 60 
inches is flaggy loamy sand. 

Included with this soil in mapping are Dorerton and 
Marlean soils in similar positions on the landscape. 
These soils have a thin layer of sediments over lime- 
stone material. They make up about 15 percent of most 
mapped areas. 

Permeability is moderately slow in the upper part of 
the Elbaville soil and moderately rapid in the underlying 
material. Available water capacity is moderate. Runoff is 
rapid. The upper part of the soil is medium acid to 
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neutral, and the underlying material is mildly alkaline or 
moderately alkaline. The supply of available phosphorus 
and potassium and the content of organic matter are 
low. 

Most areas are pastured or wooded. This soil has 
good potential for pasture and woodland and fair poten- 
tial for cultivated crops. It has poor potential for building 
site development and sanitary facilities. 

Suitability for corn, soybeans, and small grain is fair. 
The main concern of management is controlling erosion. 
Leaving crop residue on the surface helps to control 
erosion and increases the intake of surface water. Con- 
tour farming or terracing is effective in controlling ero- 
sion. Lime and fertilizer should be applied as indicated 
by soil tests. 

This soil is well suited to pasture. As a result of over- 
grazing, however, many pastures are dominated by 
short, cool season grasses. Reseeding pastures with 
mixtures of suitable grasses and legumes, such as bro- 
megrass and alfalfa, improves forage production. Appli- 
cations of lime help to establish and maintain the 
grasses and legumes. Applications of fertilizer, proper 
stocking rates, and rotation or deferred grazing keep the 
more productive grasses dominant. 

This soil is well suited to woodland. Seedling mortality 
is slight, but control of plant competition is needed. Culti- 
vating or spraying helps to control weeds. Pruning and 
thinning help to establish and maintain a good stand of 
trees. Erosion is a hazard in areas where trees are newly 
planted. 

This soil is poorly suited to building site development 
and sanitary facilities. Measures that control erosion are 
needed during construction because the soil is highly 
susceptible to erosion if the plant cover is removed. 
Lateral seepage is a hazard if sanitary facilities are in- 
stalled on this soil. 

The capability subclass is |Ve. 


593E—Elbaville silt loam, 18 to 30 percent slopes. 
This steep and very steep, well drained soil is on the 
upper side slopes and shoulders of narrow ridges and 
ravines in the uplands. The surface is plane or convex. 
Slopes are 50 to 200 feet long. Areas are long and 
narrow and range from 2 to 25 acres in size. 

Typically, the surface layer is black silt loam about 4 
inches thick. The subsurface layer is dark grayish brown 
or grayish brown silt loam or silt about 6 inches thick. 
The subsoil is about 26 inches thick. The upper part is 
brown silt loam and silty clay loam, the next part is dark 
brown silty clay, and the lower part is dark brown very 
flaggy silty clay loam. The underlying material to a depth 
of 60 inches is yellowish brown very flaggy sandy loam. 

Included with this soil in mapping are Dorerton and 
Marlean soils in similar positions on the landscape. 
These soils have a thin layer of sediments over lime- 
stone material. They make up about 10 percent of most 
mapped areas. 

Permeability is moderately slow in the upper part of 
the Elbaville soil and moderately rapid in the underlying 
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material. Available water capacity is moderate. Runoff is 
rapid. The upper part of the soil is medium acid to 
neutral, and the lower part is mildly alkaline or moderate- 
ly alkaline. The content of organic matter and the supply 
of available potassium and phosphorus are low. 

Most areas are native woodland or are pastured. This 
soil has fair to good potential for pasture and woodland 
and good potential for woodland wildlife habitat. It has 
poor potential for building site development and sanitary 
facilities. 

Suitability for pasture is fair. The less productive 
grasses, such as Kentucky bluegrass, are dominant on 
overgrazed pastures. Introducing legumes, such as birds- 
foot trefoil and alfalfa, or planting a mixture of alfalfa and 
bromegrass improves overgrazed pastures. The over- 
grazed areas are highly susceptible to erosion. Pasture 
rotation and controlled grazing help to control erosion. 
Applications of lime and fertilizer improve forage produc- 
tion. 

Suitability for woodiand is fair. Plant competition is 
severe. Weed control and pruning and thinning help to 
establish and maintain a good stand of trees. Erosion is 
a hazard if the plant cover is removed. Measures that 
control erosion are needed in areas where trees are 
newly planted. 

This soil is poorly suited to building site development 
and sanitary facilities because it is steep and very steep. 
Extensive cutting and filling is needed. Also, the effluent 
from sanitary facilities can pollute ground water. 

The capability subclass is Vie. 


898F—Brodale-Bellechester complex, 25 to 60 per- 
cent slopes. These very steep, excessively drained soils 
are on the sides of the major stream valleys. The slopes 
typically face south or west. Areas range from 5 to 50 
acres in size. They are 50 to 60 percent Brodale soil and 
30 to 40 percent Bellechester soil. The Brodale soil is on 
the upper convex side slopes. The less steep Belleches- 
ter soil is on the lower plane or concave foot slopes. 

Typically, the Brodale soil has a surface layer of very 
dark gray flaggy sandy loam about 8 inches thick. The 
subsoil is dark brown flaggy sandy loam about 10 inches 
thick. The underlying material is flaggy loamy fine sand. 
Sandstone bedrock is at a depth of about 60 inches. 

Typically, the Bellechester soil has a surface layer of 
very dark grayish brown loamy sand about 20 inches 
thick. The subsoil is dark brown or very pale brown 
loamy sand or sand about 18 inches thick. The underly- 
ing material to a depth of about 48 inches is yellow 
sand. White, soft sandstone bedrock is at a depth of 48 
inches. 

included with these soils in mapping are Eyota, Lind- 
strom, and Sogn soils, which make up about 10 percent 
of most mapped areas. Eyota and Lindstrom soils typi- 
caily are on the lower foot slopes. Sogn soils are on the 
shoulders of valley walls. Eyota and Lindstrom soils con- 
tain more clay than the Bellechester soil, and Sogn soils 
are less than 20 inches deep over limestone bedrock. 
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Permeability is rapid in the Bellechester soil and mod- 
erate in the Brodale soil. Available water capacity is low 
in the Bellechester soil and very low in the Brodale soil. 
Runoff is very rapid on the Brodale soil and medium on 
the Bellechester soil. The surface layer of both soils is 
mildly alkaline or moderately alkaline. The content of 
organic matter is moderate in both soils, and natural 
fertility is low. The depth to which roots can penetrate is 
restricted by the bedrock underlying the Brodale soil. 

Most areas are left idle or are pastured. These soils 
have fair to poor potential for pasture and poor potential 
for building site development and sanitary facilities. 

These soils are poorly suited to pasture. Clearing trees 
from pastured areas or overgrazing the areas destroys 
the woodland understory. Destruction of the understory 
increases the runoff rate and results in excessive soil 
losses. Proper stocking rates, deferred grazing, and rota- 
tion grazing help to maintain an adequate plant cover 
and thus help to control erosion. 

Some areas can be used for paths and trails. Estab- 
lishing the paths and trails on the contour helps to pre- 
vent excessive erosion and keeps gullies from forming. 

These soils are very poorly suited to building site de- 
velopment and sanitary facilities because of the limited 
depth to bedrock and the very steep slope. 

The capability subclass is Vlls. 


973D—Brodale-Sogn complex, 12 to 25 percent 
slopes. These moderately steep and steep soils are on 
the sides of ravines, typically on south- to west-facing 
slopes. The excessively drained Brodale soil is on the 
lower back slopes, and the somewhat excessively 
drained Sogn soil is on the upper parts of the landscape. 
The Brodale soil typically makes up about 50 percent of 
this unit and the Sogn soil about 30 percent. The surface 
is convex. Slopes are 50 to 200 feet long. Areas gener- 
ally are narrow and range from 2 to 15 acres in size. 

Typically, the surface layer of the Brodale soil is very 
dark gray flaggy loam about 7 inches thick. The subsoil 
is dark brown very flaggy loam about 5 inches thick. The 
underlying material is channery loamy fine sand. Hard 
limestone is at a depth of about 45 inches. In places the 
bedrock is below a depth of 50 inches. 

Typically, the surface layer of the Sogn soil is very 
dark gray loam about 15 inches thick. Limestone bed- 
rock is at a depth of about 15 inches. In places it occurs 
as exposed rock ledges. 

Permeability is moderate in the Brodale and Sogn 
soils. Available water capacity is very low. Runoff is 
rapid. The content of organic matter is moderate. The 
supply of available phosphorus and potassium is low. 
The soils are moderately alkaline or mildly alkaline 
throughout. The depth to which roots can penetrate is 
restricted by the rock fragments and the bedrock. 

Most areas are pastured or left idle. These soils have 
fair to poor potential for pasture. They have poor poten- 
tial for cultivated crops, building site development, and 
sanitary facilities. 
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Pastures that are overgrazed are dominated by the 
less productive, short, cool season grasses. Warm 
season grasses can be reestablished by seeding and by 
deferred grazing during the growth period of warm 
season plants. Controlled grazing reduces the runoff rate 
and the hazard of erosion. 

Some areas can be used for scenic trails, and many 
areas are suitable sites for scenic overlooks. Trails 
should be established on the contour as much as possi- 
ble because the soils are moderately steep and steep. 

These soils are poorly suited to building site develop- 
ment and sanitary facilities because of the slope and the 
limited depth to bedrock. Building local roads on the 
contour helps to prevent excessive erosion. The effluent 
from sanitary facilities can pollute ground water. 

The capability subclass is Vllc. 


1013—Pits, quarry. This map unit occurs as areas 
that have been or are mined for limestone or sandstone. 
The areas range from 2 to 50 acres in size. 

The relief, slope, drainage, texture, reaction, and pro- 
file characteristics vary greatly. In some areas unconsoli- 
dated material, such as bedrock fragments, is piled. 
Areas of water are in the deeper parts of some quarries. 

If the topsoil is carefully stockpiled prior to quarrying, 
some areas can be reclaimed. The results of reclamation 
can vary, depending on the nature of the original soil, on 
the drainage, slope, and depth of the soil after reclama- 
tion, and on the intended use. 

The limitations or hazards affecting building site devel- 
opment and sanitary facilities vary greatly. These include 
steep slopes, shallowness over bedrock, drainage, and 
the pollution of ground water by effluent from sanitary 
facilities. Onsite investigation is needed to determine the 
suitability for any intended use. 

This map unit is not assigned to a capability class or 
subclass. 


1029—Pits, gravel. This map unit occurs as areas 
that have been or are mined for sand or gravel. It con- 
sists of excavations, stockpiles of sand and gravel, areas 
of waste material, and some areas of water. The areas 
range from 2 to 20 acres in size. 

Many areas are no longer mined. These areas can be 
reclaimed and used for other purposes, but extensive 
filling and grading is needed during reclamation. Some 
areas can be reclaimed for farming if topsoil is available 
for topdressing. Some can be developed for commercial, 
industrial, or residential uses. In many places wildlife 
habitat or recreation areas can be developed if a plant 
cover is established and the many ponds are used. 
Onsite investigation is needed to determine the suitability 
for any intended use. 

This map unit is not assigned to a capability class or 
subclass. 


1039—Urban land. This map unit occurs as level to 
gently sloping areas, mainly on stream benches but also 
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on flood plains and uplands, where more than 90 per- 
cent of the surface is covered with asphalt, concrete, or 
other impervious material. These areas have been devel- 
oped for factories, shopping centers, warehouses, rail- 
road yards, and parking lots. They generally range from 
2 to more than 600 acres in size. 

The soils in these areas have been so altered during 
construction that they cannot be identified. Some areas 
have been smoothed or filled. 

Following rains, runoff is so rapid that it causes severe 
erosion unless it is channeled. It commonly flows into a 
storm drainage system. The water supply for lawns, 
trees, and shrubs is often low. Generally, plants grow 
only in narrow strips along sidewalks, between roadways, 
and in isolated islands. Less than 5 percent of the area 
has a plant cover. Onsite investigation is needed to de- 
termine the suitability and plan the development for spe- 
cific uses. 

This map unit is not assigned to a capability class or 
subclass. 


1078—Udorthents. This map unit occurs mainly as 
nearly level areas where the natural soil has been re- 
moved or covered with other material. The areas range 
from 3 to 300 acres in size. The largest areas are in and 
around Rochester. 

In most areas the surface layer is loamy. The underly- 
ing material is dominantly loamy alluvium or loamy glacial 
till. In some areas, the original surface layer has been 
removed and the underlying material is exposed. 

Included with this unit in mapping are areas where the 
underlying material is sandy. Also included are sanitary 
landfills. Some of these areas are steeper than the 
Udorthents. 

Permeability, drainage, and other soil properties vary 
greatly. 

Most areas are used as sites for buildings. Some are 
farmed with adjoining soils. Because of the wide range in 
soil properties and behavior, onsite investigation and soil 
borings are needed to determine the suitability for any 
intended use. 

This map unit is not assigned to a capability class or 
subclass. 


1811B—Lamont-Racine complex, 2 to 6 percent 
slopes. These gently sloping, well drained soils are on 
uplands that in places are cut by narrow drainageways. 
The surface generally is convex. Areas range from 2 to 
50 acres in size. They are about 40 to 60 percent 
Lamont soil and 20 to 40 percent Racine soil. The 
Lamont soil typically is on summits, and the Racine soil 
is on the lower parts of side slopes. 

Typically, the Lamont soil has a very dark grayish 
brown sandy loam surface layer about 8 inches thick. 
The subsoil is about 20 inches thick. It is brown and 
yellowish brown loam in the upper part and yellowish 
brown sandy loam in the lower part. The underlying ma- 
terial to a depth of 60 inches is yellowish brown sand. In 
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places the surface layer is very dark brown and is as 
much as 15 inches thick. In some areas the slope is as 
much as 10 percent. 

Typically, the Racine soil has a very dark grayish 
brown loam surface layer about 8 inches thick. The sub- 
soil is brown and yellowish brown clay loam about 34 
inches thick. The underlying material to a depth of 60 
inches is brown, firm loam till. 

Permeability is moderately rapid in the upper part of 
the Lamont soil and very rapid in the underlying material. 
It is moderate in the Racine soil. Available water capacity 
is low in the Lamont soil and high in the Racine soil. 
Runoff is medium on both soils. The surface layer in 
both soils is slightly acid or medium acid, and the subsoil 
is medium acid or strongly acid. The content of organic 
matter and natural fertility are moderate to low. 

Most areas are farmed. These soils have good to fair 
potential for cultivated crops, pasture, and woodland. 
The Lamont soil has poor potential and the Racine soil 
good potential for sanitary facilities. Both soils have good 
potential for building site development. 

The main concern in managing cropland is the 
droughtiness of the Lamont soil. The crops selected for 
planting should be those that can grow in a droughty 
soil, that can be planted early in the year, and that 
mature before the less frequent rainfall late in summer. 
Both soils are highly susceptible to erosion unless they 
are protected by mulch tillage, contour farming, or other 
measures. 

These soils are well suited to pasture. Most pastures 
have been overgrazed and are dominated by Kentucky 
bluegrass, which tends to be dormant during the hot, dry 
summer monihs. Introducing legumes, such as birdsfoot 
trefoil and alfalfa, or planting mixtures of suitable le- 
gumes and grasses improves forage production. Applica- 
tions of lime and fertilizer help to establish and maintain 
the legumes and grasses. 

These soils are well suited to woodland. Seedling mor- 
tality is slight, but plant competition is severe. Weed 
control and pruning and thinning help to establish and 
maintain a good stand of trees. Erosion is a hazard in 
bare areas where trees are newly planted. 

These soils are well suited to building site develop- 
ment. The Lamont soil can support buildings and local 
roads and streets. Properly designing the buildings and 
roads and streets constructed on the Racine soil helps 
to prevent the damage resulting from frost action and 
low strength. The effluent from the sanitary facilities in- 
stalled on the Lamont soil can pollute ground water. 

The capability subclass is I!le. 


1812B—Terril loam, sandy substratum, 1 to 6 per- 
cent slopes. This gently sloping, moderately well 
drained soil is in slightly concave drainageways extend- 
ing into gravelly areas on uplands. Slopes are 100 to 
400 feet long. Areas range from 2 to 50 acres in size. 

Typically, the surface soil is black, very dark brown, 
and very dark grayish brown loam about 31 inches thick. 
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The subsoil is dark brown loam about 14 inches thick. 
The underlying material to a depth of 60 inches is loose 
coarse sand. in places it is stratified. 

Permeability is moderate in the upper part of this soil 
and rapid in the underlying material. Available water ca- 
pacity is high. Runoff is medium. The surface layer is 
slightly acid or neutral. The content of organic matter is 
high. The supply of available phosphorus and potassium 
is medium. 

Most areas are cropped. This soil has good potential 
for cultivated crops, pasture, hay, and building site devel- 
opment. It has poor potential for sanitary facilities. 

This soil is well suited to corn, small grain, and 
grasses and legumes. The main concerns of manage- 
ment are controlling erosion and conserving moisture. 
Contour farming or a system of minimum tillage in which 
crop residue is left on the surface helps to control ero- 
sion and conserves moisture. In some areas slopes are 
long and smooth enough for terracing. 

This soil is well suited to pasture. The less productive 
grasses, such as Kentucky bluegrass, invade overgrazed 
pastures. Introducing legumes or planting mixtures of 
suitable grasses and legumes improves forage produc- 
tion. Applications of fertilizer help to establish and main- 
tain the grasses and legumes. 

This soil is well suited to building site development. It 
can support buildings and local roads and streets, but 
the sides of shallow excavations are unstable. Caving of 
the sides can be prevented by enlarging the trenches or 
by installing temporary retaining walls. The soil is poorly 
suited to most sanitary facilities. It can easily absorb 
septic tank effluent, but the underlying material is a poor 
filter. As a result, septic tank absorption lines should be 
installed as close to the surface as possible. The effluent 
from sanitary facilities can pollute ground water. 

The capability subclass is lle. 


1819G—Dorerton-Rock outcrop complex, very 
steep. This map unit is on the sides of the major stream 
valleys and the adjoining ravines. It is about 55 percent 
well drained Dorerton soil and 35 percent Rock outcrop. 
The Dorerton soil is on the upper slopes and on side 
slopes. The Rock outcrop is on the lower parts of the 
landscape. Slopes are 50 to 150 feet long. Areas range 
from 5 to 50 acres in size. 

Typically, the Dorerton soil has a surface layer of very 
dark brown loam about 4 inches thick. The subsurface 
layer is dark grayish brown loam about 7 inches thick. 
The subsoil is about 14 inches thick. The upper part is 
brown loam, and the lower part is dark brown clay loam 
and flaggy and channery clay loam. The underlying ma- 
terial to a depth of 60 inches is yellowish brown flaggy 
loamy sand. In places the soil is thicker and darker 
colored. 

The Rock outcrop is dominantly limestone and dolo- 
mite. In some areas it is sandstone. In other areas it is 
mantled with a thin layer of loamy material. 

Permeability is moderate in the Dorerton soil, and 
available water capacity is low. Runoff is medium to 
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rapid. The surface layer is neutral, and the subsurface 
layer and subsoil are slightly acid to strongly acid. The 
content of organic matter is low. 

Most areas are wooded or are left idle. Some are 
pastured. This map unit has poor potential for woodiand, 
pasture, building site development, and sanitary facilities. 

This map unit is best suited to permanent woodland. A 
good woodland understory reduces the runoff rate and 
thus helps to control erosion. In some areas timber can 
be harvested. These areas can revegetate naturally if 
the trees to be harvested are carefully selected. In most 
areas trees cannot be planted by machine because 
slopes are very steep. Pruning and thinning help to main- 
tain a good stand. 

This map unit is poorly suited to pasture. Clearing 
trees from pastured areas or overgrazing the areas de- 
stroys the woodland understory. Destruction of the un- 
derstory increases the runoff rate and results in exces- 
sive soil losses. Proper stocking rates, deferred grazing, 
and rotation grazing help to maintain an adequate plant 
cover and thus prevent excessive erosion. 

Some areas can be used for paths and trails. Estab- 
lishing the paths and trails on the contour helps to con- 
trol erosion and keeps gullies from forming. 

This map unit is very poorly suited to building site 
development and sanitary facilities because of the 
stones and the very steep slopes. 

The capability subclass is Vlle. 


1832C—Ostrander-Dowagiac loams, 6 to 12 per- 
cent slopes. These sloping, well drained soils are on 
side slopes and summits above upland drainageways. 
The, surface generally is convex. Slopes are 50 to 200 
feet long. Areas range from 3 to 30 acres in size. They 
are about 55 percent Ostrander loam and 30 percent 
Dowagiac loam. 

Typically, the surface soil of the Ostrander soil is very 
dark brown loam about 13 inches thick. The subsoil is 
dark yellowish brown and yellowish brown loam about 22 
inches thick. The underlying material to a depth of 60 
inches is firm, yellowish brown loam. 

Typically, the surface layer of the Dowagiac soil is very 
dark grayish brown loam about 10 inches thick. The 
subsoil is about 24 inches thick. The upper 9 inches is 
dark brown loam, and the lower 15 inches is yellowish 
brown gravelly sandy loam and loamy sand. The underly- 
ing material to a depth of 60 inches is yellowish brown 
coarse sand that has strata of gravel. 

Included with these soils in mapping are Lilah and 
Salida soils in similar positions on the landscape. These 
included soils are excessively drained. They are shallow 
to sand and gravel. They make up about 10 percent of 
most mapped areas. 

Permeability is moderate in the Ostrander soil. It is 
moderate in the upper part of the Dowagiac soil and 
rapid in the underlying material. Runoff is medium on 
both soils. Available water capacity is moderately high. 
The subsoil is slightly acid to strongly acid. The content 
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of organic matter is moderate to high. The supply of 
available phosphorus and potassium is low or moderate. 

Most areas are cropped. These soils have fair to good 
potential for cultivated crops, pasture, and woodland. 
They have fair potential for building site development 
and fair to poor potential for most sanitary facilities. 

Suitability for cultivated crops is fair. The main con- 
cerns of management are controlling erosion and con- 
serving moisture. Contour farming and a system of mini- 
mum tillage in which part of the crop residue is left on 
the surface and part is mixed with the surface layer help 
to control erosion and conserve moisture. Because the 
Dowagiac soil is droughty, the crops selected for planting 
should be those that mature before the less frequent 
rainfall late in summer. 

These soils are well suited to pasture and hay. A 
cover of pasture plants or hay is effective in controlling 
erosion and runoff. Most pastures can be improved by 
planting a mixture of grasses and legumes, such as 
bromegrass and alfalfa. Rotation grazing helps to main- 
tain a good plant cover. Applications of lime and fertilizer 
improve forage production. 

These soils are suited to building site development. 
They can support buildings and local roads and streets. 
Runoff should be diverted from urban areas. If properly 
designed, local roads or streets can divert excess runoff 
to a large drainageway. Septic tank absorption fields 
function properly, but the effluent can pollute ground 
water. 

The capability subclass is Ille. 


1846—Kato silty clay loam, depressional. This level, 
very poorly drained soil is on terraces and in drain- 
ageways along streams. It is occasionally flooded, and in 
many areas it receives seepage or overflow from small 
springs. Areas range from 2 to 30 acres in size. 

Typically, the surface layer is black silty clay loam 
about 11 inches thick. The subsurface layer is very dark 
gray silty clay loam about 5 inches thick. The subsoil is 
dark gray, gray, and grayish brown silty clay loam about 
34 inches thick. It has many dark brown or yellowish 
brown mottles. The underlying material to a depth of 70 
inches is grayish brown gravelly loamy coarse sand and 
sand. In some areas loamy glacial till is at a depth of 50 
inches. 

Included with this soil in mapping are areas of soils in 
which the content of calcium carbonate is as much as 6 
percent throughout the profile. These areas are 1/2 acre 
to 2 acres in size. 

Permeability is moderate in the upper part of the Kato 
soil and rapid in the underlying material. Available water 
capacity is high. Runoff is slow. The supply of available 
phosphorus is medium, and the supply of available po- 
tassium is low. The content of organic matter is high. 
The surface layer and subsoil are neutral or mildly alka- 
line. The seasonal high water table is within a depth of 1 
foot. 

Most areas are permanent pasture. Some are cultivat- 
ed. This soil has good potential for pasture and wetland 
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wildlife habitat and fair potential for cultivated crops. It 
has poor potential for building site development and 
sanitary facilities. 

If this soil is cropped, the main limitation is wetness, 
which restricts the depth to which roots can penetrate. 
The main management needs are an artificial drainage 
system and measures that maintain tilth. Returning crop 
residue to the soil helps to maintain tilth. If tilled in the 
fall, the soil warms up earlier in the spring and is acces- 
sible for earlier seedbed preparation. Applications of lime 
generally are needed. If possible, the lime should be 
worked into the subsoil. In some areas grassed water- 
ways are needed to divert runoff. 

Suitability for pasture is fair. Reseeding with suitable 
forage plants improves forage production. Such forage 
species as red clover, alsike clover, and timothy general- 
ly can withstand the acidity of the soil. Applications of 
lime are needed if alfalfa is grown. Controlled grazing 
and deferred grazing are needed when the surface layer 
is wet. 

The high water table interferes with excavations and 
with the functioning of septic tank absorption fields. Also, 
it results in a high potential for frost action. If possible, 
drainage tile should be installed around basements. 
Local roads, parking lots, sidewalks, and driveways 
should be constructed above the water table. The efflu- 
ent from septic tank absorption fields can pollute ground 
water. 

The capability subclass is IIlw. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. 
It is useful in adjusting land use, including urbanization, 
to the limitations and potentials of natural resources and 
the environment. Also, it can help avoid soil-related fail- 
ures in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive 
notes about the nature of the soils and about unique 
aspects of behavior of the soils. These notes include 
data on erosion, drought damage to specific crops, yield 
estimates, flooding, the functioning of septic tank dispos- 
al systems, and other factors affecting the productivity, 
potential, and limitations of the soils under various uses 
and management. In this way, field experience and 
measured data on soil properties and performance are 
used as a basis for predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture and wood- 
land, as sites for buildings, highways and other transpor- 
tation systems, sanitary facilities, and parks and other 
recreation facilities, and for wildlife habitat. From the 
data presented, the potential of each soil for specified 
land uses can be determined, soil limitations to these 
land uses can be identified, and costly failures in houses 
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and other structures, caused by unfavorable soil proper- 
ties, can be avoided. A site where soil properties are 
favorable can be selected, or practices that will over- 
come the soil limitations can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productiv- 
ity of the survey area or other broad planning area and 
on the environment. Productivity and the environment 
are closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with 
the natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. 
Other information indicates the presence of bedrock, 
wetness, or very firm soil horizons that cause difficulty in 
excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, 
sidewalks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


By Dwayne J. Breyer, conservation agronomist, Soil Conservation 
Service. 


The major management concerns in the use of the 
soils for crops and pasture are described in this section. 
In addition, the crops or pasture plants best suited to the 
soil, including some not commonly grown in the survey 
area, are discussed; the system of land capability classi- 
fication used by the Soil Conservation Service is ex- 
plained; and the estimated yields of the main crops and 
hay and pasture plants are presented for each soil. 

This section provides information about the overall ag- 
ricultural potential of the survey area and about the man- 
agement practices that are needed. The information is 
useful to equipment dealers, land improvement contrac- 
tors, fertilizer companies, processing companies, plan- 
ners, conservationists, and others. For each kind of soil, 
information about management is presented in the sec- 
tion “Soil maps for detailed planning.” Planners of man- 
agement systems for individual fields or farms should 
also consider the detailed information given in the de- 
scription of each soil. 

Approximately 330,000 acres in Olmsted County is 
cropland and pasture. This total includes the acreage on 
small hobby farms. Of a total of 280,000 acres of crop- 
land, about 115,500 acres is used for corn grown for 
grain or silage, 45,000 acres for hay, 30,000 acres for 
soybeans, and 28,000 acres for oats. Wheat, barley, and 
canning crops, mainly peas and sweet corn, are grown 
on smaller acreages. 

The acreage planted to corn has increased significant- 
ly over the past 10 years. Much of this increase is the 
result of a conversion from wetland pasture to cropland. 
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The acreage planted to soybeans also has increased as 
a result of this conversion. The acreage used for alfalfa 
and oats has decreased. Corn is planted in some of the 
areas formerly planted to alfalfa and oats. 

About 5,000 acres is used for sweet corn and peas. 
Special management is needed if these crops are grown. 
Generally, the soils are well drained and are nearly level 
or gently sloping. Sloping or steeper soils generally are 
not planted to sweet corn and peas because of the 
hazard of erosion. 

On about 15 percent of the cropland, few or no limita- 
tions affect cropping. The soils in these areas are nearly 
level and are not significantly affected by the hazards of 
erosion and runoff or by wetness. Their available water 
capacity is high enough for the major crops. An example 
is Port Byron soils. 

About 25 percent of the cropland consists of deep, 
well drained, gently sloping soils that are subject to 
runoff and erosion. Minimum tillage increases the ability 
of these soils to absorb runoff. An example is Mt. Carroll 
soils. 

About 10 percent of the cropland consists of wet soils, 
such as Garwin and Maxfield soils. A subsurface drain- 
age system generally is needed to increase the depth to 
which roots can penetrate and to provide better access 
to all parts of a field. These soils are on head slopes or 
in drainageways and receive runoff from upslope areas. 
Because many of these soils are tilled by conventional 
methods and most are fall plowed, a graded grassed 
waterway generally is needed to divert excess water and 
prevent scouring. 

About 7 percent of the cropland is on low lying flood 
plains. Many of the soils in these areas could be highly 
productive, but they are occasionally or frequently 
flooded. Many of the flood plains are on narrow bottom 
land that could be protected by upstream structures. 

About 20 percent of the cropland consists of soils that 
have a limited available water capacity and are some- 
what droughty. Many of these soils are subject to ero- 
sion and runoff. Minimum tillage and contour farming are 
needed to prevent excessive soil losses. The crops se- 
lected for planting should be those that mature during 
the period when rainfall is most frequent. 

About 23 percent of the cropland consists of sloping 
to steep, deep or moderately deep, medium textured 
soils. The amount of soil lost through erosion generally is 
high, especially in areas where conventional tillage is 
used. A system of minimum tillage or no-tillage in which 
crop residue is left on the surface almost all the time is 
needed. Conventional tillage methods, especially fall 
plowing, are not suitable because they can result in 
excessive soil losses. In many areas small dams, diver- 
sions, or terraces are needed to control runoff and ero- 
sion. 

About 50,000 acres in the county is permanent pas- 
ture. Much of the acreage is not cultivated because the 
soils are too steep, are flooded too frequently, or are too 
wet. Many of the pastures are unmanaged or are grazed 
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during the generally short periods when forage plants, 
such as short, cool season grasses, are suitable for 
grazing. Many can be improved by introducing legumes, 
such as alfalfa, or by establishing high quality grasses, 
such as Garrison creeping foxtail, in wet areas that are 
dominated by low quality forage species. In many sloping 
areas old sod can be improved by seeding legumes. 


Yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 4. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. Ab- 
sence of an estimated yield indicates that the crop is not 
suited to or not commonly grown on the soil. 

The estimated yields were based mainly on the experi- 
ence and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate 
and the soil. A few farmers may be obtaining average 
yields higher than those shown in table 4. 

The management needed to achieve the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Such management provides drainage, ero- 
sion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate tillage practices, including time of 
tillage and seedbed preparation and tilling when soil 
moisture is favorable; control of weeds, plant diseases, 
and harmful insects; favorable soil reaction and optimum 
levels of nitrogen, phosphorus, potassium, and trace ele- 
ments for each crop; effective use of crop residues, 
barnyard manure, and green-manure crops; harvesting 
crops with the smallest possible loss; and timeliness of 
all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 4 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local 
offices of the Soil Conservation Service and the Agricul- 
tural Extension Service can provide information about 
the management concerns and productivity of the soils 
for these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
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The soils are classed according to their limitations when 
they are used for field crops, the risk cf damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and gen- 
erally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for inter- 
pretations designed to show suitability and limitations of 
groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped 
at three levels: capability class, subclass, and unit. The 
capability class and subclass are defined in the following 
paragraphs. A survey area may not have soils of all 
classes. 

Capability classes, the broadest groups, are designat- 
ed by Roman numerals | through VIII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. The classes are defined as 
follows: 

Class | soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants, or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class V! soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly cor- 
rected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is too cold 
or too dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion, though they 
have other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 
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The acreage of soils in each capability class and sub- 
class is indicated in table 5. All soils in the survey area 
except those named at a level higher than the series are 
included. Some of the soils that are well suited to crops 
and pasture may be in low-intensity use, for example, 
soils in capability classes | and II. Data in this table can 
be used to determine the farming potential of such soils. 

The capability subclass is identified in the description 
of each soil mapping unit in the section ‘Soil maps for 
detailed planning.” 


Woodland management and productivity 


Table 6 contains information useful to woodland 
owners or forest managers planning use of soils for 
wood crops. Map unit symbols for soils suitable for wood 
crops are listed, and the ordination (woodland suitability) 
symbol for each soil is given. All soils bearing the same 
ordination symbol require the same general kinds of 
woodland management and have about the same poten- 
tial productivity. 

The first part of the ordination symbol, a number, indi- 
cates the potential productivity of the soils for important 
trees. The number 1 indicates very high productivity; 2, 
high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; ¢ toxic 
substances in the soil; , restricted root depth; c, clay in 
the upper part of the soil; s, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priority 
in placing the soil into a limitation class is in the follow- 
ing order: x, w, t, d, c, s, f, and r. 

In table 6 the soils are also rated for a number of 
factors to be considered in management. Slight, moder- 
ate, and severe are used to indicate the degree of major 
soil limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is sight if the 
expected soil loss is small, moderate if some measures 
are needed to control erosion during logging and road 
construction, and severe if intensive management or 
special equipment and methods are needed to prevent 
excessive loss of soil. 

Ratings of equipment limitation reflect the characteris- 
tics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management 
or harvesting. A rating of s/ght indicates that use of 
equipment is not limited to a particular kind of equipment 
or time of year; moderate indicates a short seasonal 
limitation or a need for some modification in manage- 
ment or equipment; severe indicates a seasonal limita- 
tion, a need for special equipment or management, or a 
hazard in the use of equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
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Plant competition is not considered in the ratings. Seed- 
lings from good planting stock that are properly planted 
during a period of sufficient rainfall are rated. A rating of 
Slight indicates that the expected mortality of the planted 
seedlings is less than 25 percent; moderate, 25 to 50 
percent; and severe, more than 50 percent. 

Considered in the ratings of windthrow hazard are 
characteristics of the soil that affect the development of 
tree roots and the ability of the soil to hold trees firmly. A 
rating of sight indicates that trees in wooded areas are 
not expected to be blown down by commonly occurring 
winds; moderate, that some trees are blown down during 
periods of excessive soil wetness and strong winds; and 
severe, that many trees are blown down during periods 
of excessive soil wetness and moderate or strong winds. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index. This index is 
the average height, in feet, that dominant and codomin- 
ant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. Important trees are those that 
woodland managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, build- 
ings, and yards from wind and snow. Windbreaks also 
help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-growing 
broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wild- 
life. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. A healthy planting stock of suitable species 
planted properly on a well prepared site and maintained 
in good condition can insure a high degree of plant 
survival. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 
20 years. The estimates in table 7, based on measure- 
ments and observation of established plantings that have 
been given adequate care, can be used as a guide in 
planning windbreaks and screens. Additional information 
about planning windbreaks and screens and the planting 
and care of trees can be obtained from local offices of 
the Soil Conservation Service or the Cooperative Exten- 
sion Service or from nurserymen. 
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Engineering 


This section provides information about the use of 
soils for building sites, sanitary facilities, construction ma- 
terial, and water management. Among those who can 
benefit from this information are engineers, landowners, 
community planners, town and city managers, land de- 
velopers, builders, contractors, and farmers and ranch- 
ers. 

The ratings in the engineering tables are based on test 
data and estimated data in the ‘Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behav- 
ior of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, plas- 
ticity index, soil reaction, depth to bedrock, hardness of 
bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay min- 
erals, mineralogy of the sand and silt fractions, and the 
kind of absorbed cations were also considered. 

On the basis of information assembled about soil prop- 
erties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, compressibility, slope stability, and other 
factors of expected soil behavior in engineering uses. As 
appropriate, these values can be applied to each major 
horizon of each soil or to the entire profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, 
commercial, industrial, and recreational uses; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste dis- 
posal facilities; (5) plan detailed onsite investigations of 
soils and geology; (6) find sources of gravel, sand, clay, 
and topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil 
and water conservation; (8) relate performance of struc- 
tures already built to the properties of the kinds of soil 
on which they are built so that performance of similar 
structures on the same or a similar soil in other locations 
can be predicted; and (9) predict the trafficability of soils 
for cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or gener- 
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al designs that will overcome unfavorable soil properties 
and minimize soil-related failures. Limitations to the use 
of these data, however, should be well understood. First, 
the data are generally not presented for soil material 
below a depth of 5 or 6 feet. Also, because of the scale 
of the detailed map in this soil survey, small areas of 
soils that differ from the dominant soil may be included 
in mapping. Thus, these data do not eliminate the need 
for onsite investigations, testing, and analysis by person- 
nel having expertise in the specific use contemplated. 

The information is presented mainly in tables. Table 8 
shows, for each kind of soil, the degree and kind of 
limitations for building site development; table 9, for sani- 
tary facilities. Table 11 shows the kind of limitations for 
water management. Table 10 shows the suitability of 
each kind of soil as a source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this 
survey, can be used to make additional interpretations 
and to construct interpretive maps for specific uses of 
land. 

Some of the terms used in this soil survey have a 
special meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, local roads and streets, and 
lawns and landscaping are indicated in table 8. A slight 
limitation indicates that soil properties generally are fa- 
vorable for the specified use; any limitation is minor and 
easily overcome. A moderate limitation indicates that soil 
properties and site features are unfavorable for the spec- 
ified use, but the limitations can be overcome or mini- 
mized by special planning and design. A severe limitation 
indicates that one or more soil properties or site features 
are so unfavorable or difficult to overcome that a major 
increase in construction effort, special design, or inten- 
sive maintenance is required. For some soils rated 
severe, such costly measures may not be feasible. 

Shallow excavations are made for pipelines, sewer- 
lines, communications and power transmission lines, 
basements, open ditches, and cemeteries. Such digging 
or trenching is influenced by soil wetness caused by a 
seasonal high water table; the texture and consistence 
of soils; the tendency of soils to cave in or slough; and 
the presence of very firm, dense soil layers, bedrock, or 
large stones. In addition, excavations are affected by 
slope of the soil and the probability of flooding. Ratings 
do not apply to soil horizons below a depth of 6 feet 
unless otherwise noted. 

In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or 
extremely firm horizons, usually difficult to excavate, is 
indicated. 

Dwellings and small commercial buildings referred to 
in table 8 are built on undisturbed soil and have founda- 
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tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial build- 
ings without basements and for dwellings with and with- 
out basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the struc- 
ture from settling or shear failure of the foundation does 
not occur. These ratings were determined from esti- 
mates of the shear strength, compressibility, and shrink- 
sweil potential of the soil. Soil texture, plasticity and in- 
place density, soil wetness, and depth to a seasonal 
high water table were also considered. Soil wetness and 
depth to a seasonal high water table indicate potential 
difficulty in providing adequate drainage for basements, 
lawns, and gardens. Depth to bedrock, slope, and large 
stones in or on the soil are also important considerations 
in the choice of sites for these structures and were 
considered in determining the ratings. Susceptibility to 
flooding is a serious hazard. 

Local roads and streets referred to in table 8 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying 
soil material; a base of gravel, crushed rock fragments, 
or soil material stabilized with lime or cement; and a 
flexible or rigid surface, commonly asphalt or concrete. 
The roads are graded with soil material at hand, and 
most cuts and fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capac- 
ity used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and 
content of large stones affect stability and ease of exca- 
vation. 

Lawns and landscaping require soils that are suitable 
for the establishment and maintenance of turf for lawns 
and ornamental trees and shrubs for landscaping. The 
best soils are firm after rains, are not dusty when dry, 
and absorb water readily and hold sufficient moisture for 
plant growth. The surface layer should be free of stones. 
If shaping is required, the soils should be thick enough 
over bedrock or hardpan to allow for necessary grading. 
In rating the soils, the availability of water for sprinkling is 
assumed. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 9 shows the degree and kind of limita- 
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tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 

If the degree of soil limitation is expressed as sight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive 
maintenance is required. Soil suitability is rated by the 
terms good, fair, or poor, which, respectively, mean 
about the same as the terms sight, moderate, and 
severe. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from a 
septic tank into the natural soil. Only the soil horizons 
between depths of 18 and 72 inches are evaluated for 
this use. The soil properties and site features considered 
are those that affect the absorption of the effluent and 
those that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral seep- 
age and surfacing of the effluent. Also, soil erosion and 
soil slippage are hazards if absorption fields are installed 
on sloping soils. 

In some soils, loose sand and gravel or fractured bed- 
rock is less than 4 feet below the tile lines. In these soils 
the absorption field does not adequately filter the efflu- 
ent, and ground water in the area may be contaminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be in- 
stalled or the size of the absorption field can be in- 
creased so that performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons have a nearly level floor and 
cut slopes or embankments of compacted soil material. 
Aerobic lagoons generally are designed to hold sewage 
within a depth of 2 to 5 feet. Nearly impervious soil 
material for the lagoon floor and sides is required to 
minimize seepage and contamination of ground water. 
Soils that are very high in content of organic matter and 
those that have cobbles, stones, or boulders are not 
suitable. Unless the soil has very slow permeability, con- 
tamination of ground water is a hazard where the sea- 
sonal high water table is above the level of the lagoon 
floor. In soils where the water table is seasonally high, 
seepage of ground water into the lagoon can seriously 
reduce the lagoon’s capacity for liquid waste. Slope, 
depth to bedrock, and susceptibility to flooding also 
affect the suitability of sites for sewage lagoons or the 
cost of construction. Shear strength and permeability of 
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compacted soil material affect the performance of em- 
bankments. 

Sanitary landfill is a method of disposing of solid waste 
by placing refuse in successive layers either in excavat- 
ed trenches or on the surface of the soil. The waste is 
spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy ve- 
hicular traffic. Risk of polluting ground water and traffica- 
bility affect the suitability of a soil for this use. The best 
soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, 
and are not subject to flooding. Clayey soils are likely to 
be sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation, because operating heavy equipment 
on a wet soil is difficult. Seepage into the refuse in- 
creases the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into trench- 
es. 

Unless otherwise stated, the limitations in table 9 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

Where it is necessary to bring in soil material for daily 
or final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the 
borrow areas. These factors include slope, erodibility, 
and potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, 
sand, gravel, and topsoil is indicated in table 10 by 
ratings of good, fair, or poor. The texture, thickness, and 
organic matter content of each soil horizon are important 
factors in rating soils for use as construction materials. 
Each soil is evaluated to the depth observed, generally 
about 6 feet. 
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Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are iess than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 
material and the expected performance of the material 
where it has been compacted and adequately drained. 
The performance of soil after it is stabilized with lime or 
cement is not considered in the ratings, but information 
about some of the soil properties that influence such 
performance is given in the descriptions of the soil 
series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. Tne estimated engineering properties in 
table 14 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential and few cobbles and stones. They 
are at least moderately well drained and have slopes of 
15 percent or less. Soils rated fair have a plasticity index 
of less than 15 and have other limiting features, such as 
moderate shrink-swell potential, moderately steep 
slopes, wetness, or many stones. If the thickness of 
suitable material is less than 3 feet, the entire soil is 
rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 10 provide 
guidance as to where to look for probable sources and 
are based on the probability that soils in a given area 
contain sizable quantities of sand or gravel. A soil rated 
good or fair has a layer of suitable material at least 3 
feet thick, the top of which is within a depth of 6 feet. 
Coarse fragments of soft bedrock material, such as 
shale and siltstone, are not considered to be sand and 
gravel. Fine-grained soils are not suitable sources of 
sand and gravel. 

The ratings do not take into account depth to the 
water table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 14. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil materi- 
al to support plantlife. Also considered is the damage 
that can result at the area from which the topsoil is 
taken. 

The ease of excavation is influenced by the thickness 
of suitable material, wetness, slope, and amount of 
stones. The ability of the soil to support plantlife is deter- 
mined by texture, structure, and the amount of soluble 
salts or toxic substances. Organic matter in the A1 or Ap 
horizon greatly increases the absorption and retention of 
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moisture and nutrients. Therefore, the soil material from 
these horizons should be carefully preserved for later 
use. 

Soils rated good have at least 16 inches of friable 
loamy material at their surface. They are free of stones 
and cobbles, are low in content of gravel, and have 
gentle slopes. They are low in soluble salts that can limit 
or prevent plant growth. They are naturally fertile or 
respond well to fertilizer. They are not so wet that exca- 
vation is difficult during most of the year. 

Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils and very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as A1 or Ap in the soil 
series descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 11 the soil and site features that affect 
use are indicated for each kind of soil. This information 
is significant in planning, installing, and maintaining 
water-control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low seep- 
age potential, which is determined by permeability and 
the depth to fractured or permeable bedrock or other 
permeable material. 

Embankmenis, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organ- 
ic matter in a soil downgrade the suitability of a soil for 
use in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditchbanks; susceptibil- 
ity to flooding; salinity and alkalinity; and availability of 
outlets for drainage. 

Irrigation is affected by such features as slope, sus- 
ceptibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabil- 
ity of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water 
table. 
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Terraces and diversions are embankments or a combi- 
nation of channels and ridges constructed across a 
slope to intercept runoff. They allow water to soak into 
the soil or flow slowly to an outlet. Features that affect 
suitability of a soil for terraces are uniformity and steep- 
ness of slope; depth to bedrock, hardpan, or other unfa- 
vorable material; large stones; permeability; ease of es- 
tablishing vegetation; and resistance to water erosion, 
soil blowing, soil slipping, and piping. 

Grassed waterways are constructed to channel runoff 
to outlets at a nonerosive velocity. Features that affect 
the use of soils for waterways are slope, permeability, 
erodibility, wetness, and suitability for permanent vegeta- 
tion. 


Recreation 


The soils of the survey area are rated in table 12 
according to limitations that affect their suitability for 
recreation uses. The ratings are based on such restric- 
tive soil features as flooding, wetness, slope, and texture 
of the surface layer. Not considered in these ratings, but 
important in evaluating a site, are location and accessi- 
bility of the area, size and shape of the area and its 
scenic quality, the ability of the soil to support vegeta- 
tion, access to water, potential water impoundment sites 
available, and either access to public sewerlines or ca- 
pacity of the soil to absorb septic tank effluent. Soils 
subject to flooding are limited, in varying degree, for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. Onsite assess- 
ment of height, duration, intensity, and frequency of 
flooding is essential in planning recreation facilities. 

The degree of the limitation of the soils is expressed 
as slight, moderate, or severe. S/ight means that the soil 
properties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that 
the limitations can be overcome or alleviated by plan- 
ning, design, or special maintenance. Severe means that 
soil properties are unfavorable and that limitations can 
be offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 12 can be supplemented by 
information in other parts of this survey. Especially help- 
ful are interpretations for septic tank absorption fields, 
given in table 9, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
8. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but re- 
mains firm, and is not dusty when dry. Strong slopes and 
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stones or boulders can greatly increase the cost of con- 
structing camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm 
when wet, are not dusty when dry, are not subject to 
flooding during the period of use, and do not have 
slopes or stones or boulders that will increase the cost 
of shaping sites or of building access roads and parking 
areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to 
obtain a uniform grade, the depth of the soil over bed- 
rock should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, bicy- 
cling, and other uses should require little or no cutting 
and filling. The best soils for this use are those that are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once during the 
annual period of use. They have moderate slopes and 
have few or no stones or boulders on the surface. 


Wildlife habitat 


Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they 
affect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, 
and water. If any one of these elements is missing, is 
inadequate, or is inaccessible, wildlife either are scarce 
or do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 13, the soils in the survey area are rated 
according to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of man- 
agement needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 


75 


tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
wildlife are very severe, and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils 
having such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals 
used by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grain and seed crops are corn, soy- 
beans, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife 
food and cover. Major soil properties that affect the 
growth of grasses and legumes are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, flood hazard, and slope. 
Soil temperature and soil moisture are also consider- 
ations. Examples of grasses and legumes are fescue, 
bromegrass, clover, alfalfa, and Kentucky bluegrass. 

Wild herbaceous plants are native or naturally estab- 
lished grasses and forbs, including weeds, that provide 
food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capac- 
ity, wetness, surface stoniness, and flood hazard. Soil 
temperature and soil moisture are also considerations. 
Examples of wild herbaceous plants are bluestem, gold- 
enrod, beggarweed, wheatgrass, and grama. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of native plants 
are oak, poplar, cherry, sweetgum, apple, hawthorn, dog- 
wood, hickory, blackberry, and blueberry. Examples of 
fruit-producing shrubs that are commercially available 
and suitable for planting on soils rated good are Rus- 
sian-olive, buffaloberry, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 
the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capac- 
ity, and wetness. Examples of coniferous plants are pine, 
spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild herba- 
ceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
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cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, saltgrass, and cordgrass 
and rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability 
of a dependable water supply is important if water areas 
are to be developed. Examples of shallow water areas 
are marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in the 
following paragraphs. 

Openiand habitat consists of cropland, pasture, mead- 
ows, and areas that are overgrown with grasses, herbs, 
shrubs, and vines. These areas produce grain and seed 
crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas 
include bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted 
to these areas include wild turkey, ruffed grouse, wood- 
cock, thrushes, woodpeckers, squirrels, gray fox, rac- 
coon, and deer. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, muskrat, mink, and beaver. 


Soil properties 


Extensive data about soil properties are summarized 
on the following pages. The two main sources of these 
data are the many thousands of soil borings made during 
the course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil scien- 
tists identify several important soil properties. They note 
the seasonal soil moisture condition or the presence of 
free water and its depth. For each horizon in the profile, 
they note the thickness and color of the soil material; the 
texture, or amount of clay, silt, sand, and gravel or other 
coarse fragments; the structure, or the natural pattern of 
cracks and pores in the undisturbed soil; and the consis- 
tence of the soil material in place under the existing soil 
moisture conditions. They record the depth of plant 
roots, determine the pH or reaction of the soil, and 
identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
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determine all major properties of key soils, especially 
properties that cannot be estimated accurately by field 
observation. Laboratory analyses are not conducted for 
all soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby 
survey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of engi- 
neering properties, the engineering classifications, and 
the physical and chemical properties of each major hori- 
zon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 14 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 14 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each hori- 
zon is indicated. More information about the range in 
depth and about other properties in each horizon is 
given for each soil series in the section “Soil series and 
morphology.” 

Texture is described in table 14 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If a soil contains gravel or other parti- 
cles coarser than sand, an appropriate modifier is added, 
for example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils 
for engineering use are the Unified Soil Classification 
System (2) and the system adopted by the American 
Association of State Highway and Transportation Offi- 
cials (AASHTO) (7). 

The Unified system classifies soils according to prop- 
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 
Srrvits have a dual classification symbol, for example, 

L-ML. 

The AASHTO system classifies soils according to 
those properties that affect their use in highway con- 
struction and maintenance. In this system a mineral soil 
is Classified in one of seven basic groups ranging from 
A-1 through A-7 on the basis of grain-size distribution, 
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liquid limit, and plasticity index. Soils in group A-1 are 
coarse grained and low in content of fines. At the other 
extreme, in group A-7, are fine-grained soils. Highly or- 
ganic soils are classified in group A-8 on the basis of 
visual inspection. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-1-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. 
These numbers range from 0 for the best subgrade ma- 
terial to 20 or higher for the poorest. The estimated 
classification, without group index numbers, is given in 
table 14. Also in table 14 the percentage, by weight, of 
rock fragments more than 3 inches in diameter is esti- 
mated for each major horizon. These estimates are de- 
termined mainly by observing volume percentage in the 
field and then converting that, by formula, to weight 
percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These 
indexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators 
in making general predictions of soil behavior. Ranges in 
liquid limit and plasticity index are estimated on the basis 
of test data from the survey area or from nearby areas 
and on observations of the many soil borings made 
during the survey. 

In some surveys, the estimates are rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount across classifi- 
cation boundaries (1 or 2 percent), the classification in 
the marginal zone is omitted. 


Physical and chemical properties 


Table 15 shows estimated values for several soil char- 
acteristics and features that affect behavior of soils in 
engineering uses. These estimates are given for each 
major horizon, at the depths indicated, in the typical 
pedon of each soil. The estimates are based on field 
observations and on test data for these and similar soils. 

Clay as a soil separate consists of mineral soil parti- 
cles that are less than 0.002 millimeter in diameter. In 
this table, the estimated clay content of each major soil 
layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to absorb cations and to retain mois- 
ture. They influence shrink-swell potential, permeability, 
and plasticity, the ease of soil dispersion, and other soil 
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properties. The amount and kind of clay in a soil also 
affect tillage and earth-moving operations. 

Moist bulk density is the weight of soil (oven dry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is ex- 
pressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, availa- 
ble water capacity, total pore space, and other soil prop- 
erties. The moist bulk density of a soil indicates the pore 
space available for water and roots. A bulk density of 
more than 1.6 can restrict water storage and root pene- 
tration. Moist bulk density is influenced by texture, kind 
of clay, content of organic matter, and soil structure. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soi! structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil 
features as plowpans and surface crusts. Permeability of 
the soil is an important factor to be considered in plan- 
ning and designing drainage systems, in evaluating the 
potential of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irriga- 
tion systems. 

Soil reaction is expressed as a range in pH values. 
The range in pH of each major horizon is based on many 
field checks. For many soils, the values have been veri- 
fied by laboratory analyses. Soil reaction is important in 
selecting the crops, ornamental plants, or other plants to 
be grown; in evaluating soil amendments for fertility and 
stabilization; and in evaluating the corrosivity of soils. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also 
influence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless spe- 
cial designs are used. A high shrink-swell potential indi- 
cates that special design and added expense may be 


78 


required if the planned use of the soil will not tolerate 
large volume changes. 

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility 
factor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 
is modified by factors representing plant cover, grade 
and length of slope, management practices, and climate. 
The soil-loss tolerance factor (T) is the maximum rate of 
soil erosion, whether from rainfall or soil blowing, that 
can occur without reducing crop production or environ- 
mental quality. The rate is expressed in tons of soil loss 
per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are extremely erodible, so vegetation 
is difficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops 
can be grown if intensive measures to control soil blow- 
ing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy ioams. These soils are highly 
erodible, but crops can be grown if intensive measures 
to control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 per- 
cent clay and more than 5 percent finely divided calcium 
carbonate. These soils are erodible, but crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, 
and crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can 
easily be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 
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Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. 

In Table 15, the estimated content of organic matter of 
the plow layer is expressed as a percentage, by weight, 
of the soil material that is less than 2 millimeters in 
diameter. 

The content of organic matter of a soil can be main- 
tained or increased by returning crop residue to the soil. 
Organic matter affects the available water capacity, infil- 
tration rate, and tilth. It is a source of nitrogen and other 
nutrients for crops. 


Soil and water features 


Table 16 contains information helpful in planning land 
uses and engineering projects that are likely to be affect- 
ed by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have re- 
ceived precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist chiefly of 
deep, well drained to excessively drained sands or grav- 
els. These soils have a high rate of water transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately weil drained or weil drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration 
of flooding and the time of year when flooding is most 
likely. The ratings are based on evidence in the soil 
profile of the effects of flooding, namely thin strata of 
gravel, sand, silt, or, in places, clay deposited by flood- 
water; irregular decrease in organic-matter content with 
increasing depth; and absence of distinctive soil horizons 
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that form in soils of the area that are not subject to 
flooding. The ratings are also based on local information 
about floodwater levels in the area and the extent of 
flooding and on information that relates the position of 
each soil on the landscape to historic floods. 

The generalized description of flood hazards is of 
value in land-use planning and provides a valid basis for 
land-use restrictions. The soil data are less specific, 
however, than those provided by detailed engineering 
surveys that delineate flood-prone areas at specific flood 
frequency levels. 

High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. 
Estimates are based mainly on the relationship between 
grayish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 16 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicat- 
ed. 

information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such 
information is also needed to decide whether or not 
construction of basements is feasible and to determine 
how septic tank absorption fields and other underground 
installations will function. Also, a seasonal high water 
table affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For 
many soils, the limited depth to bedrock is a part of the 
definition of the soil series. The depths shown are based 
on measurements made in many soil borings and on 
other observations during the mapping of the soils. The 
kind of bedrock and its hardness as related to ease of 
excavation is also shown. Rippable bedrock can be ex- 
cavated with a single-tooth ripping attachment on a 200- 
horsepower tractor, but hard bedrock generally requires 
blasting. 

Potential frost action refers to the likelinood of 
damage to pavements and other structures by frost 
heaving and low soil strength after thawing. Frost action 
results from the movement of soil moisture into the 
freezing temperature zone in the soil, which causes ice 
lenses to form. Soil texture, temperature, moisture con- 
tent, porosity, permeability, and content of organic matter 
are the most important soil properties that affect frost 
action. It is assumed that the soil is not covered by 
insulating vegetation or snow and is not artificially 
drained. Silty and clayey soils that have a high water 
table in winter are most susceptible to frost action. Well 
drained very gravelly or sandy soils are the least suscep- 
tible. 
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Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated 
steel or concrete. The rate of corrosion of uncoated 
steel is related to soil moisture, particle-size distribution, 
total acidity, and electrical conductivity of the soil materi- 
al. The rate of corrosion of concrete is based mainly on 
the sulfate content, texture, and acidity of the soil. Pro- 
tective measures for steel or more resistant concrete 
help to avoid or minimize damage resulting from the 
corrosion. Uncoated steel intersecting soil boundaries or 
soil horizons is more susceptible to corrosion than an 
installation that is entirely within one kind of soil or within 
one soil horizon. 


Soil series and morphology 


In this section, each soil series recognized in the 
survey area is described in detail. The descriptions are 
arranged in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other 
series. Then a pedon, a small three-dimensional area of 
soil that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (4). Unless 
otherwise noted, matrix colors described are for moist 
soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described 
in the section ‘Soil maps for detailed planning.” 


Arenzville series 


The Arenzville series consists of deep, moderately well 
drained, moderately permeable soils on flood plains. 
These soils formed in silty alluvium. The upper part of 
this alluvium is of recent origin. A buried soil is below the 
alluvium. Slopes range from 0 to 2 percent. 

Arenzville soils are similar to Chaseburg and Radford 
soils and are commonly adjacent to the sloping Lind- 
strom soils. They lack the thick layer of recent sediments 
characteristic of Chaseburg soils. They are not so wet as 
Radford soils. They are less sloping than Lindstrom soils, 
which lack stratified material. 

Typical pedon of Arenzville silt loam, 1,300 feet west 
and 360 feet south of the northeast corner of sec. 12, T. 
107 N., R. 15 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine granular structure; very friable; neutral; abrupt 
wavy boundary. 

C—8 to 31 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; common 
thin grayish brown (10YR 5/2) strata; moderate thin 
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platy structure; very friable; many very fine to 
medium tubular pores; neutral; abrupt wavy bound- 


ary. 

Ab—31 to 35 inches; black (10YR 2/1) silt loam; moder- 
ate fine granular structure; friable; many very fine to 
medium tubular pores; neutral; clear wavy boundary. 

B21b—35 to 45 inches; dark brown (10YR 4/3) silt loam; 
very dark grayish brown (10YR 3/2) coatings on 
faces of peds; moderate very fine subangular blocky 
structure; friable; many very fine to medium tubular 
pores; few thin clay films in pores; neutral; clear 
wavy boundary. 

B22b—45 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; dark brown (10YR 4/3) coatings on faces of 
peds; moderate fine subangular blocky structure; fri- 
able; many very fine and fine pores; common thin 
clay films on faces of peds; neutral. 


The upper part of the profile has value of 2 or 3 and 
chroma of 1 or 2. It typically has few to many, thin, 
lighter colored strata. 

Depth to the Ab horizon ranges from 20 to 40 inches. 
This horizon has chroma of 1 or 2. In some pedons it is 
light silty clay loam. The B2b horizon has value of 4 or 5 
and chroma of 2 to 6. It is silt loam or light silty clay loam. 


Atkinson series 


The Atkinson series consists of deep, well drained, 
moderately permeable soils on uplands. These soils 
formed in a loamy mantle of glacial till and in the under- 
lying residuum of bedrock. They are dominantly on the 
summits of hills on dissected terrain. Slopes are 0 to 6 
percent. 

Atkinson soils are similar to and near Rockton soils 
and are similar to Waucoma soils. Rockton soils are 
higher on the landscape than Atkinson soils and are 
shallower to limestone. Waucoma soils are on a terrain 
similar to that of Atkinson soils. They lack a mollic epipe- 
don. 

Typical pedon of Atkinson loam, 0 to 1 percent slopes, 
220 feet west and 460 feet north of the southeast corner 
of NE1/4 sec. 6, T. 105 N., R. 12 W. 


Ap—O0O to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
subangular blocky structure; friable; neutral; abrupt 
wavy boundary. 

A3—8 to 13 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; very dark gray- 
ish brown (10YR 3/2) coatings on faces of peds; 
moderate medium subangular blocky structure; fri- 
able; many very fine and fine tubular pores; about 2 
percent coarse fragments; medium acid; abrupt 
wavy boundary. 

B21—13 to 18 inches; dark brown (10YR 4/3) loam; very 
dark grayish brown (10YR 3/2) coatings on faces of 
peds; common very dark brown (10YR 2/2) worm 
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casts or root channels; weak very fine subangular 
blocky structure; friable; many very fine to medium 
tubular pores; about 2 percent coarse fragments; 
medium acid; clear wavy boundary. 

B22t—18 to 24 inches; yellowish brown (10YR 5/4) 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; moderate medium subangular blocky 
structure; friable; common very fine to medium tubu- 
lar pores; about 8 percent coarse fragments; few 
thin clay films on faces of peds; medium acid; clear 
wavy boundary. 

B23t—24 to 34 inches; yellowish brown (10YR 5/4) 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; moderate fine prismatic structure 
parting to moderate very fine subangular blocky; fri- 
able; common very fine to medium continuous tubu- 
lar pores; few thin clay films on faces of peds; about 
8 percent coarse fragments; medium acid; clear 
wavy boundary. 

B24t—34 to 41 inches; yellowish brown (10YR 5/4) clay 
loam; moderate fine prismatic structure parting to 
moderate fine subangular blocky; firm; common very 
fine and fine continuous tubular pores; few thin clay 
films on faces of peds; about 4 percent coarse frag- 
ments; medium acid; clear wavy boundary. 

R—41 inches; fractured limestone. 


The thickness of the solum, or the depth to limestone 
bedrock, ranges from 40 to 55 inches. The A horizon is 
10 to 17 inches thick. It typically is loam but in some 
pedons is silt loam. It is medium acid to neutral. The B 
horizon has value of 4 or 5 and chroma of 3 or 4. It is 
loam or clay loam. Some pedons have a IIB horizon. 


Backbone series 


The Backbone series consists of moderately deep, 
well drained, moderately rapidly permeable soils on up- 
lands controlled by limestone bedrock. These soils 
formed in a thin mantle of glacial drift sediments and in 
the underlying limestone residuum. Slopes range from 1 
to 6 percent. 

Backbone soils are near Rockton soils and are similar 
to Whalan soils. Rockton soils have a mollic epipedon. 
Their position on the landscape is similar to that of 
Backbone soils. Whalan soils are also on similar terrain. 
They contain more silt and clay in the solum. 

Typical pedon of Backbone sandy loam, 1 to 6 percent 
slopes, 400 feet east and 1,340 feet north of the south- 
west corner of SW1/4 sec. 18, T. 106 N., R. 12 W. 


Ap--0 to 7 inches; very dark grayish brown (10YR 3/2) 
light sandy loam, grayish brown (10YR 5/2) dry; 
weak fine granular structure; very friable; about 4 
percent gravel; neutral; abrupt wavy boundary. 

A2—7 to 9 inches; dark grayish brown (10YR 4/2) sandy 
loam, light brownish gray (10YR 6/2) dry; many very 
dark grayish brown (10YR 3/2) and grayish brown 
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(10YR 5/2) worm casts and root channels; weak 
fine subangular blocky structure; very friable; many 
very fine and medium tubular pores; about 4 percent 
gravel; neutral; abrupt wavy boundary. 

B21—9 to 14 inches; dark brown (10YR 4/3) sandy 
loam; dark brown (10YR 3/3) coatings on faces of 
peds; few very dark grayish brown (10YR 3/2) worm 
casts; weak medium subangular blocky structure; fri- 
able; many very fine and medium tubular pores; 
common thin clay films; about 4 percent gravel; 
slightly acid; clear wavy boundary. 

B22t—14 to 23 inches; yellowish brown (10YR 5/4) 
heavy sandy loam; few thin strata of loamy sand; 
moderate medium subangular blocky structure; very 
friable; many very fine and fine tubular pores; 
common thin clay films; about 4 percent gravel; 
slightly acid; abrupt wavy boundary. 

IIB23t—-23 to 28 inches; yellowish brown (10YR 5/4) 
clay loam; moderate medium subangular blocky 
structure; friable; about 4 percent gravel; many 
medium pores; medium acid; abrupt wavy boundary. 

R—28 inches; fractured limestone; clay fillings weath- 
ered along broken joints. 


The thickness of the solum, or the depth to bedrock, 
ranges from 20 to 40 inches. The content of coarse 
fragments, mostly gravel, ranges from 1 to 8 percent. 
The solum is neutral to strongly acid. The B horizon is 
slightly acid to strongly acid. It has value of 4 or 5 and 
chroma of 3 or 4. 


Becker series 


Becker series consists of deep, moderately well 
drained, moderately rapidly permeable soils on high lying 
flood plains. These soils formed in postglacial alluvial 
sediments occurring as a coarse loamy mantle and the 
underlying sandy material. Slopes are 2 percent or less. 

Becker soils are adjacent to Kalmarville, Spillville, and 
Zumbro soils. Kalmarville soils are on the lower lying 
flood plains and are poorly drained. Spillville and Zumbro 
soils and the Becker soils are in similar positions on the 
landscape. Spillville soils have a thicker solum than 
Becker soils and contain more clay. The well drained 
Zumbro soils contain more sand. 

Typical pedon of Becker loam, 2,440 feet south and 
1,020 feet east of the northwest corner of sec. 1, T. 105 
N., R. 15 W. 


Ap—0 to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
very friable; about 2 percent gravel; slightly acid; 
abrupt wavy boundary. 

A12—9 to 16 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; moderate very fine granular 
structure; very friable; about 2 percent gravel; 
medium acid; clear wavy boundary. 

A31—16 to 20 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 


81 


dry; black (10YR 2/1) continuous coatings; moder- 
ate fine subangular blocky structure; very friable; 
about 5 percent gravel; medium acid; abrupt wavy 
boundary. 

A32—20 to 30 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; common very dark brown (10YR 2/2) coatings; 
weak medium subangular blocky structure; very fri- 
able; about 10 percent gravel; medium acid; clear 
wavy boundary. 

{IB2—-30 to 36 inches; dark brown (10YR 4/3) gravelly 
loamy coarse sand; common very dark brown (10YR 
2/2) mixings; single grained; loose; about 20 percent 
gravel; slightly acid; abrupt wavy boundary. 

IC—86 to 60 inches; grayish brown (10YR 5/2) coarse 
sand; single grained; loose; about 15 percent gravel; 
mildly alkaline. 


The solum is 24 to 48 inches thick. The mollic epipe- 
don is 24 to 40 inches thick. The coarse-loamy mantle is 
25 to 40 inches thick. The depth to free carbonates is 30 
to 70 inches. The content of coarse fragments is as 
much as 10 percent in the coarse-loamy mantle and 
ranges from 0 to 25 percent in the sandy material below. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is medium acid to neutral. It is dominantly loam or 
sandy loam, but the range includes fine sandy loam. The 
IIB horizon has hue of 10YR or 2.5Y, value of 3 to 5, and 
chroma of 2 or 3. It has faint or distinct, high or low 
chroma mottles in some pedons. It is gravelly loamy 
coarse sand, loamy coarse sand, loamy sand, or loamy 
fine sand. It is slightly acid to mildly alkaline. The IC 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 1 to 3. It is coarse sand, sand, fine sand, 
loamy coarse sand, loamy sand, or loamy fine sand and 
is neutral or mildly alkaline. 


Bellechester series 


The Bellechester series consists of moderately deep, 
excessively drained, rapidly permeable soils on south- to 
west-facing foot slopes. These soils formed in sandy 
colluvium and in residuum of sandstone and limestone 
over soft sandstone bedrock. Slopes range from 25 to 
45 percent. 

Bellechester soils are adjacent to Brodale and Eyota 
soils. Brodale soils contain more limestone fragments 
than Bellechester soils and are in similar positions on the 
landscape. Eyota soils are on the lower foot slopes. 
They are loamy in the lower part of the solum. 

Typical pedon of Bellechester loamy sand, 25 to 45 
percent slopes, 880 feet south and 1,040 feet east of 
the northwest corner of SE1/4 sec. 31, T. 108 N., R. 13 
W. 


A11—0 to 6 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; common 
dark brown (10YR 4/3) mixings; weak fine subangu- 
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lar blocky structure; loose; slightly acid; clear wavy 
boundary. 

A12—6 to 14 inches; very dark grayish brown (10YR 
3/2) loamy sand, grayish brown (10YR 5/2) dry; 
weak fine subangular blocky structure; loose; neu- 
tral; clear wavy boundary. 

A3—14 to 20 inches; very dark grayish brown (10YR 
3/2) loamy sand, grayish brown (10YR 5/2) dry; 
weak fine subangular blocky structure; loose; about 
10 percent coarse fragments, mostly channers; 
mildly alkaline; clear irregular boundary. 

B2—20 to 25 inches; dark brown (10YR 3/3) loamy 
sand, dark brown (10YR 4/3) rubbed; weak fine 
subangular blocky structure; loose; mildly alkaline; 
slight effervescence; clear irregular boundary. 

B3—25 to 34 inches; very pale brown (10YR 7/3) sand; 
common medium faint white (10YR 8/2) mottles; 
weak fine subangular blocky structure; loose; mildly 
alkaline; clear wavy boundary. 

Ci—34 to 43 inches; yellow (10YR 8/6) sand; many 
coarse distinct brownish yellow (10YR 6/6) mottles; 
weak fine subangular blocky structure; loose; mildly 
alkaline; clear irregular boundary. 

Cr—43 inches; white (10YR 8/2) soft sandstone. 


The thickness of the solum ranges from 30 to 50 
inches. The depth to soft sandstone bedrock ranges 
from 40 to 70 inches. The content of coarse fragments is 
dominantly 0 to 20 percent but ranges to 35 percent in 
some pedons. Reaction is slightly acid to moderately 
alkaline above the bedrock. 

The A horizon is 12 to 24 inches thick. It has value of 
2 or 3 and chroma of 1 or 2. It is typically loamy sand 
but is loamy fine sand in some pedons. The B2 horizon 
has value of 3 to 6 and chroma of 1 to 8. The B horizon 
is sand, loamy sand, or fine sand. The C horizon is sand 
or fine sand. The sandstone bedrock generally is soft 
and is weakly cemented. 


Brodale series 


The Brodale series consists of deep, excessively 
drained, moderately permeable soils formed in a loamy 
mantle containing many fragments of limestone. These 
soils typically are on south- to west-facing slopes in 
stream valleys. Slopes range from 12 to 80 percent. 

Brodale soils are near Bellechester, Marlean, and 
Sogn soils. Bellechester soils are on foot slopes. Their 
solum contains fewer coarse fragments than that of Bro- 
dale soils. Marlean soils are on north- to east-facing 
slopes. They lack the secondary accumulations of lime 
characteristic of Brodale soils. Sogn soils have a lithic 
contact of limestone bedrock within a depth of 20 
inches. 

Typical pedon of Brodale flaggy sandy loam, 40 to 80 
percent slopes, 295 feet east and 66 feet south of the 
northwest corner of sec. 2, T. 108 N., R. 14 W. 
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Ai—0 to 12 inches; black (10YR 2/1) flaggy sandy loam, 
dark gray (10YR 4/1) dry; weak fine granular struc- 
ture; friable; about 45 percent coarse fragments, 
mostly flagstones and some channers; 2- to 5-milli- 
meter secondary lime accumulations on the under- 
sides of large fragments; slight effervescence; mildly 
alkaline; clear wavy boundary. 

B2—12 to 24 inches; dark brown (10YR 4/3) very flaggy 
sandy loam; weak fine granular structure; very fri- 
able; about 80 percent coarse fragments, mostly 
flagstones, channers, and cobbles; strong efferves- 
cence; moderately alkaline; clear irregular boundary. 

C—24 to 45 inches; grayish brown (10YR 5/2) very 
flaggy sandy loam; massive; very friable; about 85 
percent coarse fragments, about 60 percent of 
which are flagstones, boulders, channers, and 
cobblestones; moderately alkaline; strong efferves- 
cence; abrupt smooth boundary. 

R—45 inches; hard limestone bedrock that has some 
fractures. 


The solum ranges from 8 to 28 inches in thickness. 
The depth to bedrock ranges from 40 to more than 80 
inches. Free or secondary carbonates are throughout the 
profile, and reaction is mildly alkaline or moderately alka- 
line throughout. The solum ranges from 40 to 85 percent 
coarse fragments, most of which are flagstones and 
channers. The fine earth fraction of the material above 
bedrock is ioamy very fine sand, sandy loam, fine sandy 
loam, very fine sandy loam, loam, or silt loam. 

The Ai horizon has value of 2 or 3 and chroma of 1 or 
2. It is flaggy loam or flaggy sandy loam. The B horizon 
has value of 4 or 5 and chroma of 3 or 4. The C horizon 
has vaiue of 4 or 5 and chroma of 2 to 4. 


Channahon series 


The Channahon series consists of shallow, well 
drained, moderately permeable soils formed in a thin 
mantle of loamy sediments over limestone bedrock. 
These soils are on summits and the upper side slopes 
on dissected terrain. Slopes range from 1 to 12 percent. 

Channahon soils are near Dorerton, Rockton, and 
Sogn soils. Dorerton soils have a loamy mantle that is 
deeper over limestone bedrock than that of Channahon 
soils. They lack a mollic epipedon. Rockton soils are 
deeper to lithic contact than Channahon soils. Their po- 
sition on the landscape is similar to that of Channahon 
soils. Sogn soils lack an argillic horizon. 

Typical pedon of Channahon loam, 1 to 6 percent 
slopes, 120 feet north and 1,180 feet west of the south- 
east corner of NE1/4 sec. 6, T. 105 N., R. 12 W. 


Ap—O0 to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate very 
fine granular structure; very friable; slightly acid; 
abrupt wavy boundary. 

A3—8 to 12 inches; very dark grayish brown (10YR 3/2) 
loam, dark grayish brown (10YR 4/2) dry; very dark 
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gray (10YR 3/1) coatings on faces of peds; many 
black (10YR 2/1) tubular pores; moderate very fine 
subangular blocky structure parting to moderate very 
fine granular; friable; many very fine and fine open 
tubular pores; neutral; clear wavy boundary. 

B2t—12 to 15 inches; dark brown (10YR 4/3) loam; 
many very dark grayish brown (10YR 3/2) coatings 
on faces of peds; moderate fine subangular blocky 
structure parting to moderate fine granular; friable; 
slightly acid; common thin clay films; about 5 per- 
cent coarse fragments; abrupt wavy boundary. 

R—15 inches; hard fractured limestone. 


The thickness of solum, or the depth to limestone 
bedrock, is 12 to 20 inches. The solum is slightly acid to 
mildly alkaline. The mollic epipedon is 8 to 12 inches 
thick. 

The A horizon has value of 2 or 3 and chroma of 1 to 
3. It typically is loam but in some pedons is silt loam. 
The B2 horizon has value of 4 or 5 and chroma of 3 or 
4. It is loam or clay loam and has few to many clay films 
on faces of peds. 


Chaseburg series 


The Chaseburg series consists of deep, moderately 
well drained, moderately permeable soils formed domi- 
nantly in recent alluvial sedime.its. These soils are gen- 
erally in upland drainageways that are frequently flooded. 
Slopes range from 0 to 3 percent. 

The Chaseburg soils in Olmsted County are outside 
the range defined for the Chaseburg series; they have 
color value of mostly 3, and they could qualify as Mollic 
Udifluvents. This difference, however, does not signifi- 
cantly affect the use or behavior of the soils. 

Chaseburg soils are similar to Arenzville soils and are 
adjacent to Mt. Carroll soils on side slopes. Arenzville 
soils are on botton land along small streams. They have 
a buried horizon within 40 inches of the surface. Mt. 
Carroll soils have not received recent sediments. 

Typical pedon of Chaseburg silt loam, 1,115 feet south 
and 20 feet west of the northeast corner of NW1/4 sec. 
1, T. 105 N., R. 12 W. 


A1—0 to 15 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; common 
thin dark grayish brown (10YR 4/2) strata, grayish 
brown (10YR 5/2) dry; moderate coarse platy struc- 
ture parting to very fine granular; very friable; neu- 
tral; clear smooth boundary. 

C1—15 to 36 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
common thin light gray (10YR 7/1) and dark grayish 
brown (10YR 4/2) strata; moderate medium platy 
structure; very friable; many very fine and fine tubu- 
lar pores; neutral; abrupt wavy boundary. 

C2—36 to 51 inches; very dark gray (10YR 3/1) silt 
loam; moderate medium subangular blocky struc- 
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ture; very friable; many very fine to medium tubular 
pores; few sand coatings on faces of peds; neutral; 
clear wavy boundary. 

Ab—51 to 55 inches; very dark grayish brown (10YR 
3/2) silt loam; moderate medium subangular blocky 
structure; friable; neutral; clear wavy boundary. 

Bb—55 to 60 inches; dark yellowish brown (10YR 4/4) 
heavy silt loam; moderate medium subangular 
blocky structure; friable; few clay films on faces of 
peds; neutral. 


The thickness of the recent sediments ranges from 35 
to 60 inches. Color value typically is 3, but it ranges from 
2 to 4. Texture typically is silt loam throughout, but a few 
thin strata of sandy loam are in some pedons. Reaction 
is slightly acid or neutral. 


Coggon series 


The Coggon series consists of deep, moderately well 
drained, moderately slowly permeable soils formed in a 
thin loamy mantle and in the underlying glacial till. These 
soils typically are on summits in the uplands. Slopes 
range from 2 to 6 percent. 

Coggon soils are near Kasson, Racine, and Skyberg 
soils. The landscape position of Kasson and Racine soils 
is similar to that of Coggon soils. Kasson soils are mot- 
tled in the upper part of the profile, and Racine soils 
have a darker A1 horizon than Coggon soils. Skyberg 
soils are somewhat poorly drained. 

Typical pedon of Coggon silt loam, 2 to 6 percent 
slopes, 1,390 feet south and 270 feet west of the north- 
east corner of NE1/4 sec. 30, T. 106 N., R. 14 W. 


Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; weak fine 
subangular blocky structure; very friable; slightly 
acid; abrupt wavy boundary. 

A2—8 to 12 inches; grayish brown (10YR 5/2) silt loam, 
light brownish gray (10YR 6/2) dry; moderate thin 
platy structure; very friable; many very fine and fine 
and few medium tubular pores; continuous moder- 
ately thick clean very fine sand and coarse silt coat- 
ings on faces of peds; strongly acid; abrupt wavy 
boundary. 

B1—12 to 18 inches; yellowish brown (10YR 5/4) loam; 
brown (10YR 5/3) coatings on faces of peds; mod- 
erate fine and medium subangular blocky structure; 
friable; many very fine and fine and few medium 
tubular pores; many moderately thick clean very fine 
sand and coarse silt coatings on faces of peds; 
strongly acid; abrupt wavy boundary. 

IB21t—18 to 26 inches; brown (10YR 5/3) clay loam; 
moderate fine subangular blocky structure; firm; 
common very fine, fine, and coarse tubular pores; 
about 16 percent coarse fragments, mostly in a 
stone line in the upper part; common moderately 
thick very fine and fine sand coatings on faces of 
peds; strongly acid; clear wavy boundary. 
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IIB22t—26 to 35 inches; brown (10YR 5/3) clay loam; 
common medium faint grayish brown (10YR 5/2) 
mottles; weak fine prismatic structure parting to 
moderate medium subangular blocky; firm; common 
fine tubular pores; few clay films on faces of peds; 
about 5 percent coarse fragments; strongly acid; 
clear wavy boundary. 

IIB23t—35 to 55 inches; brown (10YR 5/3) clay loam; 
common medium faint grayish brown (10YR 5/2) 
mottles; moderate medium prismatic structure; firm; 
many moderately thick dark reddish brown (5YR 
3/2) pore fillings of clay; common moderately thick 
clay films on faces of peds; about 5 percent coarse 
fragments; strongly acid; clear wavy boundary. 

lIC—55 to 65 inches; brown (10YR 5/3) loam; many 
medium faint light brownish gray (10YR 6/2) mot- 
tles; massive; about 3 percent coarse fragments; 
fine threads of free carbonates; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 55 to 70 inches. The thickness of 
the loamy mantle ranges from 14 to 24 inches. In the 
underlying glacial till, the content of coarse fragments 
ranges from 2 to 10 percent. 

The A horizon is typically silt loam but is loam in some 
pedons. It ranges from neutral to strongly acid. The Ap 
horizon has value of 3 or 4 and chroma of 1 or 2. The 
Ai horizon, which occurs in wooded areas, has value of 
2. The A2 horizon has value of 4 to 6 and chroma of 2 
or 3. It does not occur in some pedons. The B horizon 
has value of 4 or 5 and chroma of 3 or 4. It is loam or 
silt loam. The IIB horizon has value of 4 or 5 and chroma 
of 3 or 4. It is loam, clay loam, or sandy clay loam and 
generally has few to many low chroma mottles. Some 
pedons have common distinct or prominent high chroma 
mottles. The B and IIB horizons are medium acid or 
strongly acid. The IIC horizon has hue of 10YR or 2.5Y, 
value of 4 or 5, and chroma of 3 to 6. It is loam or light 
clay loam. 


Dickinson series 


The Dickinson series consists of deep, well drained 
and somewhat excessively drained, moderately rapidly 
permeable soils on stream terraces. These soils formed 
in outwash material that is loamy in the upper part and 
sandy in the lower part. Slopes range from 0 to 12 
percent. 

Dickinson soils are similar to Waukee soils and in 
places are adjacent to Plainfield soils. Waukee soils con- 
tain less sand in the solum than Dickinson soils. They 
are in the same position on the landscape as those soils. 
Plainfield soils are on benches along streams and on 
foot slopes. They are sandy throughout. 

Typical pedon of Dickinson sandy loam, 0 to 1 percent 
slopes, 200 feet south and 510 feet east of the north- 
west corner of NE1/4 sec. 21, T. 108 N., R. 14 W. 
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Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
very fine granular structure; very friable; about 4 
percent gravel; neutral; abrupt wavy boundary. 

A3—8 to 15 inches; dark brown (10YR 3/3) sandy loam, 
brown (10YR 5/3) dry; very dark grayish brown 
(10YR 3/2) coatings on faces of peds; weak fine 
subangular blocky structure; very friable; many very 
fine to medium pores; about 4 percent fine gravel; 
neutral; clear wavy boundary. 

B21—15 to 20 inches; dark brown (10YR 4/3) sandy 
loam; dark brown (10YR 3/3) coatings on faces of 
peds; weak fine subangular blocky structure; very 
friable; many very fine to medium tubular pores; few 
fine clay films; about 4 percent fine gravel; medium 
acid; clear wavy boundary. 

B22—20 to 28 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak medium subangular blocky struc- 
ture; very friable; about 4 percent gravel; many very 
fine to medium tubular pores; about 4 percent fine 
gravel; medium acid; clear wavy boundary. 

B3—28 to 38 inches; yellowish brown (10YR 5/6) sand; 
single grained; loose; medium acid; clear wavy 
boundary. 

C-—38 to 60 inches; yellowish brown (10YR 5/4) sand; 
common thin bands of loamy sand; single grained; 
loose; about 10 percent fine gravel; mildly alkaline. 


The thickness of the solum ranges from 24 to 40 
inches. Depth to the coarser textured material ranges 
from 24 to 50 inches. 

The A horizon ranges from 10 to 20 inches in thick- 
ness. It is typically sandy loam but is loam in some 
pedons. It is neutral or slightly acid. It has chroma and 
value of 2 or 3. The B horizon has value of 4 or 5 and 
chroma of 3 to 6. The B2 horizon is loam or sandy loam 
and is slightly acid or medium acid. The B3 and C hori- 
zons are loamy sand or sand. 


Dorerton series 


The Dorerton series consists of deep, well drained and 
somewhat excessively drained soils that are moderately 
permeable. These soils formed in a loamy mantle and in 
the underlying skeletal material. They are on the upper 
side slopes and shoulders on deeply dissected terrain. 
Slopes range from 12 to 40 percent. 

Dorerton soils are similar to Brodale, Frontenac, and 
Marlean soils. They are adjacent to those soils. Brodale 
and Marlean soils have a mollic epipedon. Frontenac 
soils are typically on the lower lying foot slopes. They 
are deeper to skeletal material than Dorerton soils. 

Typical pedon of Dorerton loam, 25 to 40 percent 
slopes, 800 feet north and 1,700 feet west of the south- 
east corner of sec. 11, T. 108 N., R. 14 W. 


Ai—0 to 3 inches; very dark brown (10YR 2/2) loam, 
grayish brown (10YR 5/2) dry; moderate fine granu- 
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lar structure; very friabie; many roots; slightly acid; 
abrupt smooth boundary. 

A21—3 to 5 inches; dark grayish brown (10YR 4/2) 
loam, grayish brown (10YR 5/2) dry; weak fine su- 
bangular blocky structure; very friable; many very 
dark grayish brown (10YR 3/2) worm casts; many 
very fine to medium tubular pores; common roots; 
medium acid; abrupt wavy boundary. 

A22—5 to 10 inches; dark brown (10YR 4/3) loam, 
brown (10YR 5/3) dry; weak medium platy structure; 
very friable; many very fine to large tubular pores; 
common roots; strongly acid; clear irregular bound- 


ary. 

B1—10 to 15 inches; brown (10YR 5/3) loam; moderate 
medium subangular blocky structure; friable; many 
very fine to medium tubular pores; few roots; many 
thin coatings of clean silt and sand particles on 
faces of peds; strongly acid; clear wavy boundary. 

B21t—15 to 18 inches; dark brown (7.5YR 4/4) loam; 
moderate medium subangular blocky structure; firm; 
common medium tubular pores; many thin dark 
brown (7.5YR 3/2) clay films on faces of peds; 
slightly acid; abrupt wavy boundary. 

IB22t—18 to 30 inches; dark brown (7.5YR 4/4) very 
channery clay loam; strong medium subangular 
blocky structure; firm; about 50 percent limestone 
fragments ranging from pebbles to flagstones in 
size; many thick dark brown (7.5YR 3/2) clay films 
on faces of peds; slightly acid; clear irregular bound- 
ary. 

lIC—30 to 60 inches; very pale brown (10YR 7/3) very 
flaggy loamy sand; single grained; loose; about 75 
percent limestone fragments ranging from pebbles 
to flagstones in size; strong effervescence; mildly 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 45 inches. The depth to 
limestone bedrock ranges from 45 to 70 inches. 

The A1 horizon has value of 2 or 3 and chroma of 1 or 
2. It is medium acid to neutral. The A2 horizon has value 
of 3 to 5 and chroma of 2 or 3. It is strongly acid to 
slightly acid. The B and IIB horizons have hue of 10YR 
or 7.5YR, value of 4 or 5, and chroma of 3 or 4. The IIB 
horizon has a fine earth fraction of loam or clay loam 
that is 20 to 35 percent clay. The IIC horizon has value 
of 6 or 7 and chroma of 3 or 4. It has a fine earth 
fraction of sand, fine sand, loamy sand, loamy fine sand, 
sandy loam, fine sandy loam, or loam. 


Dowagiac series 


The Dowagiac series consists of deep, well drained 
soils that are moderately permeable in the upper part 
and rapidly permeable in the lower part. These soils 
formed in a loamy mantle of glacial sediments and in the 
underlying sandy sediments. They are on_ terraces. 
Slopes range from 0 to 12 percent. 
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Dowagiac soils are similar to Kegonsa soils and are 
adjacent to Kegonsa and Racine soils. Kegonsa soils are 
in outwash areas along streams. They contain more silt 
in the upper part of the solum than Dowagiac soils. 
Racine soils formed in glacial till. They are higher on the 
landscape than Dowagiac soils. 

Typical pedon of Dowagiac silt loam, 2 to 6 percent 
slopes, 1,200 feet west and 1,220 feet north of the 
southeast corner of NW1/4 sec. 1, T. 104 .N., R. 15 W. 


A1—0 to 4 inches; very dark gray (10YR 3/1) silt loam, 
grayish brown (10YR 5/2) dry; moderate very fine 
granular structure; very friable; slightly acid; abrupt 
wavy boundary. 

A2—4 to 8 inches; dark brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; dark brown (10YR 3/3) coat- 
ings on faces of peds; moderate very fine platy 
structure; neutral; abrupt wavy boundary. 

B21—8 to 15 inches; dark brown (10YR 4/3) silt loam; 
moderate fine subangular blocky structure; friable; 
many very fine to medium tubular pores; neutral; 
abrupt wavy boundary. 

B22t—15 to 21 inches; dark brown (10YR 4/3) loam; 
moderate fine subangular blocky structure; friable; 
about 11 percent fine gravel; common thin clay 
films; neutral; abrupt wavy boundary. 

IIB23t—21 to 35 inches; dark brown (7.5YR 3/2) gravelly 
coarse sandy loam; moderate fine subangular blocky 
structure; friable; about 25 percent gravel and 25 
percent cobblestones; many moderately thick clay 
bridgings on sand grains; slightly acid; clear wavy 
boundary. 

IIB3—35 to 43 inches; dark brown (7.5YR 3/2) gravelly 
loamy coarse sand; weak coarse subangular blocky 
structure; very friable; about 50 percent gravel and a 
few cobblestones; many clay bridgings on sand 
grains; slightly acid; clear wavy boundary. 

liC—43 to 60 inches; light yellowish brown (10YR 6/4) 
coarse sand; single grained; loose; about 10 percent 
pebbles; mildly alkaline. 


The thickness of the solum ranges from 36 to 50 
inches. The depth to free carbonates ranges from 50 to 
70 inches. The depth to the sandy material is 20 to 30 
inches. The lower part of solum ranges from 15 to 50 
percent gravel and has some cobblestones. 

The A1 or Ap horizon has value of 2 or 3 and chroma 
of 1 or 2. The A2 horizon has value of 3 to 4 and 
chroma of 2 or 3. The A horizon typically is silt loam but 
in some pedons is loam or sandy loam. It is medium acid 
to neutral. The B horizon has value of 4 or 5 and chroma 
of 3 or 4. The IIB horizon has hue of 10YR or 7.5YR, 
value of 3 to 5, and chroma of 2 to 4. The B and IIB 
horizons range from neutral to strongly acid. The !IC 
horizon has hue of 10YR or 7.5YR, value of 3 to 6, and 
chroma of 2 to 6. It is typically coarse sand but is 
gravelly coarse sand or loamy coarse sand in some 
pedons. 
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Elbaville series 


The Elbaville series consists of deep, well drained 
soils that are moderately slowly permeable in the solum 
and moderately rapidly permeable in the underlying ma- 
terial. These soils formed in a mantle of loess and in 
loamy-skeletal material derived from fragmented lime- 
stone. They are on the sides of ravines and narrow 
ridges. Slopes range from 12 to 30 percent. 

Elbaville soils are similar to Dorerton and Frankville 
soils. They are adjacent to Mt. Carroll soils. Dorerton 
soils formed in a mantle that is more shallow over lime- 
stone residuum than that in which Elbaville soils formed. 
Their position on the landscape is similar to that of 
Elbaville soils. Frankville soils are upslope from Elbaville 
soils. Their lithic contact is within 40 inches of the sur- 
face. Mt. Carroll soils also are upslope from Elbaville 
soils. They formed in thick deposits of loess. 

Typical pedon of Elbaville silt loam, 18 to 30 percent 
slopes, 75 feet south and 800 feet east of the northwest 
corner of sec. 8, T. 107 N., R. 15 W. 


O—0 to 1 inch; partly decomposed and decomposed 
forest litter. 

Ai—0 to 4 inches; black (10YR 2/1) silt loam, dark 
grayish brown (10YR 4/2) dry; weak very fine granu- 
lar structure; very friable; neutral; abrupt wavy 
boundary. 

A21—4 to 7 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; weak thin platy 
structure; very friable; many black (10YR 2/1) worm 
casts; neutral; clear irregular boundary. 

A22—7 to 10 inches; grayish brown (10YR 5/2) silt, light 
gray (10YR 7/2) dry; weak fine subangular blocky 
structure; very friable; neutral; clear irregular bound- 


ary. 

B&A—10 to 16 inches; brown (10YR 5/3) silt loam (Bt); 
many interfingerings of grayish brown (10YR 5/2) 
silt (A2), light gray (10YR 7/2) dry; moderate fine 
subangular blocky structure; very friable; many very 
fine to medium tubular pores; neutral; clear irregular 
boundary. 

B21t—16 to 20 inches; brown (10YR 5/3) silty clay loam; 
moderate fine subangular blocky structure; friable; 
few thin clay films on faces of peds; many very fine 
to medium tubular pores; neutral; abrupt wavy 
boundary. 

11B22t—20 to 25 inches; dark brown (7.5YR 4/2) silty 
clay; strong very fine angular blocky structure; firm; 
few very fine and fine tubular pores; many thin dark 
brown (7.5YR 3/2) clay films on faces of peds; neu- 
tral; abrupt wavy boundary. 

IIB23t—25 to 36 inches; dark brown (10YR 4/3) very 
flaggy silty clay loam; strong very fine angular blocky 
structure; friable; many thin clay films on faces of 
peds; about 50 percent coarse fragments, mostly 
flagstones and some channers; mildly alkaline; grad- 
ual wavy boundary. 
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III1C—36 to 60 inches; yellowish brown (10YR 5/4) very 
flaggy sandy loam; massive; friable; about 70 per- 
cent coarse fragments, mostly flagstones and some 
channers; slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to free carbonates ranges from 40 to 
70 inches. The thickness of the loess mantle ranges 
from 15 to 30 inches. The upper part of the solum 
typically contains no coarse fragments. The IIIB and IliC 
horizons range from 35 to 80 percent coarse fragments. 
Reaction is neutral to medium acid in the upper part of 
these soils and mildly alkaline or moderately alkaline in 
the lower part. 

The A1 horizon has value of 2 or 3 and chroma of 1 or 
2. The A2 horizon has value of 4 or 5 and chroma of 2 
or 3. The B21 horizon has value of 4 or 5 and chroma of 
3 or 4. It is silt loam or silty clay loam. The IIB horizon 
has hue of 7.5YR or 10YR, value of 4 or 5, and chroma 
of 2 to 4. It is silty clay or heavy silty clay loam. The C 
horizon has value of 4 to 7 and chroma of 3 or 4. It has 
a fine earth fraction of sand, fine sand, loamy sand, 
loamy fine sand, sandy loam, or fine sandy loam. 


Eleva series 


The Eleva series consists of moderately deep, well 
drained soils that are moderately rapidly permeable. 
These soils formed in eolian or outwash sediments over 
sandstone. They are on small knolls on bedrock-con- 
trolled benches along the major streams. Slopes range 
from 2 to 12 percent. 

Eleva soils are near Waukee soils and are somewhat 
similar to Lamont soils. Waukee soils have a mollic epi- 
pedon. They are on the level parts of benches. Lamont 
soils are not underlain by sandstone bedrock. 

Typical pedon of Eleva sandy loam, 2 to 6 percent 
slopes, 1,160 feet east and 80 feet south of the north- 
west corner of SW1/4 sec. 19, T. 108 N., R. 14 W. 


A1—0 to 4 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; very friable; neutral; clear wavy 
boundary. 

A2—4 to 9 inches; dark brown (10YR 4/3) sandy loam, 
grayish brown (10YR 5/2) dry; few very dark brown 
(10YR 2/2) and dark brown (10YR 3/3) masses; 
weak fine subangular blocky structure; very friable; 
neutral; clear wavy boundary. 

B21t—9 to 16 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; dark brown (10YR 4/3) coatings on 
faces of peds; weak fine subangular blocky struc- 
ture; very friable; slightly acid; clear wavy boundary. 

B22t—16 to 21 inches; dark yellowish brown (10YR 4/4) 
fine sandy loam; weak fine subangular blocky struc- 
ture; very friable; pebble and stone line at 21 inches; 
medium acid; clear wavy boundary. 
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B3—21 to 32 inches; brownish yellow (10YR 6/6) fine 
sand; single grained; loose; strongly acid; clear wavy 
boundary. 

Cr—32 to 50 inches; yellow (2.5Y 8/6) weakly cemented 
sandstone. 

R—50 inches; pale yellow (2.5Y 8/4) indurated sand- 
stone. 


The thickness of the solum, or the depth to weakly 
cemented sandstone, ranges from 20 to 40 inches. The 
depth to hard, cemented sandstone ranges from 40 to 
60 inches. 

The A horizon has value of 2 to 4 and chroma of 2 or 
3. It ranges from neutral to strongly acid. The B2 horizon 
has chroma of 3 to 5 and value of 4. It is fine sandy 
loam, sandy loam, or loam. The Cr horizon has hue of 
2,.5Y, 10YR, or 7.5YR; value of 6 to 8; and chroma of 4 
to 8. 


Eyota series 


The Eyota series consists of deep, well drained, mod- 
erately permeable soils on foot slopes. These soils 
formed in a thin mantle of coarse textured and moder- 
ately coarse textured colluvium and in the underlying 
sediments, dominantly loess. Slopes range from 6 to 25 
percent. 

Eyota soils are near Bellechester, Lindstrom, and Port 
Byron soils. Bellechester soils are typically upslope from 
Eyota soils. They are sandy throughout. Lindstrom and 
Port Byron soils formed entirely in loess. The position of 
Lindstrom soils on the landscape is similar to that of 
Eyota soils. Port Byron soils are in the higher upland 
positions. 

Typical pedon of Eyota loamy sand, 12 to 25 percent 
slopes, 1,320 feet west and 1,300 feet south of the 
northeast corner of sec. 11, T. 108 N., R. 13 W. 


Ap—O to 10 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 
medium granular structure; very friable; neutral; clear 
wavy boundary. 

A3—10 to 24 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, dark grayish brown (10YR 
4/2) dry; weak fine granular structure; very friable; 
many very fine to medium tubular pores; about 2 
percent pebbles; slightly acid; clear wavy boundary. 

l1Bi—24 to 27 inches; very dark grayish brown (10YR 
3/2) silt loam; moderate fine subangular blocky 
structure; friable; many very fine to medium pores; 
slightly acid; clear wavy boundary. 

11B21—27 to 39 inches; dark brown (10YR 3/3) silt loam; 
moderate medium subangular blocky structure; fri- 
able; many fine to medium tubular pores; slightly 
acid; clear wavy boundary. 

{IB3—39 to 50 inches; dark yellowish brown (10YR 4/4) 
loam; moderate medium subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
slightly acid; abrupt wavy boundary. 
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IC—5O to 60 inches; yellowish brown (10YR 5/4) fine 
sandy loam; massive; very friable; neutral. 


The thickness of the solum ranges from 40 to 70 
inches and that of the upper mantle from 6 to 30 inches. 
The thickness of the mollic epipedon is dominantly 24 to 
36 inches but ranges from 24 to 50 inches. The content 
of coarse fragments ranges from 0 to 10 percent in the 
solum. Reaction is slightly acid or neutral throughout the 
profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It typically is loamy sand and fine sandy loam, but the 
range includes loamy fine sand and sandy loam. The IIB 
horizon has value of 3 to 5 and chroma of 2 to 4. It is 
loam or silt loam. Some pedons have a IIIB horizon. The 
IIC horizon has value of 5 or 6 and chroma of 4 to 6. It is 
mottled in some pedons. It is fine sandy loam, loam, or 
silt loam. A IIIC horizon of soft sandstone is as shallow 
as 50 inches in a few pedons. 


Floyd series 


The Floyd series consists of deep, somewhat poorly 
drained soils that are moderately permeable. These soils 
formed in a stratified loamy mantle and in the underlying 
loamy glacial till. They are on head slopes above drain- 
ageways on uplands. Slopes range from 1 to 4 percent. 

The Floyd soils in Olmsted County are more acid in 
the solum than is defined as the range for the Floyd 
series. This difference, however, does not alter the use 
or behavior of the soils. 

Floyd soils are similar to Readlyn soils and are adja- 
cent to Maxfield, Kenyon, and Readlyn soils. Kenyon 
soils are on summits and are moderately well drained. 
Maxfield soils are in drainageways and are poorly 
drained. Readlyn soils are more shallow over glacial till 
than Floyd soils. 

Typical pedon of Floyd silt loam, 1 to 4 percent 
slopes, 400 feet east and 500 feet north of the south- 
west corner of NE1/4 sec. 20, T. 105 N., R. 15 W. 


Ap—0 to 8 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
friable; medium acid; abrupt wavy boundary. 

A12—8 to 14 inches; black (10YR 2/1) clay loam high in 
content of silt, dark gray (10YR 4/1) dry; moderate 
very fine and fine granular structure; friable; many 
very fine to medium tubular pores; strongly acid; 
clear wavy boundary. 

A13—14 to 18 inches; very dark brown (10YR 2/2) silt 
loam high in content of sand, dark grayish brown 
(10YR 4/2) dry; moderate fine granular structure; 
friable; many very fine to medium tubular pores; 
strongly acid; clear wavy boundary. 

A3—18 to 22 inches; very dark grayish brown (10YR 
3/2) loam high in content of silt, grayish brown 
(10YR 5/2) dry; moderate very fine subangular 
blocky structure; friable; many very fine to medium 
tubular pores; medium acid; clear wavy boundary. 
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B22—22 to 26 inches; dark grayish brown (10YR 4/2) 
loam; common fine distinct yellowish brown (10YR 
5/6) mottles; common very dark brown (10YR 2/2) 
tubular masses; moderate medium subangular 
blocky structure; friable; many very fine to medium 
tubular pores; medium acid; clear wavy boundary. 

IIB23—26 to 35 inches; olive brown (2.5Y 4/4) loam; 
common medium faint grayish brown (2.5Y 5/2) 
mottles; weak fine prismatic structure parting to 
moderate fine subangular blocky; friable; thin stone 
line in the upper part; 5 percent coarse fragments; 
medium acid; clear wavy boundary. 

IIB24—-35 to 50 inches; yellowish brown (10YR 5/4) 
loam; common fine faint grayish brown (10YR 5/2) 
and many medium distinct yellowish brown (10YR 
5/6) mottles; weak medium prismatic structure; fri- 
able; about 6 percent coarse fragments; slightly 
acid; clear wavy boundary. 

lIC—50 to 65 inches; yellowish brown (10YR 5/4) loam; 
common medium faint grayish brown (10YR 5/2) 
and many medium distinct yellowish brown (10YR 
5/6) mottles; massive; firm; about 9 percent coarse 
fragments; mildly alkaline; slight effervescence. 


The thickness of solum ranges from 40 to 60 inches 
and that of the mollic epipedon from 15 to 24 inches. 
The depth to free carbonates ranges from 45 to 75 
inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is strongly acid to neutral. It is dominanily silt loam, 
but the range includes loam, clay loam, and silty clay 
loam. The B horizon has hue of 10YR or 2.5Y, value of 4 
or 5, and chroma of 2 to 4. In some pedons it has 
mottles with chroma of 2 or less. It is loam, silt loam, or 
clay loam and is medium acid or slightly acid. The IIB 
horizon is loam or light clay loam. It has colors similar to 
those of the B horizon. It is medium acid or slightly acid. 
The liC horizon has hue of 10YR or 2.5Y, value of 4 or 
5, and chroma of 2 to 4. It has few to many low or high 
chroma motties. 


Frankville series 


The Frankville series consists of moderately deep, well 
drained soils that are moderately permeable. These soils 
formed in a mantle of loess and in a thin layer of lime- 
stone residuum. They are on summits and the upper side 
slopes on dissected uplands. Slopes range from 1 to 12 
percent. 

Frankville soils are near Elbaville, Marlean, and Mt. 
Carroll soils. Elbaville soils are steeper than Frankville 
soils. They formed in loess and in the underlying frag- 
mented material derived from limestone. Marlean soils 
are very steep. They formed in loess and in the underly- 
ing loamy-skeletal material. Mt. Carroll soils are higher 
on the landscape than Frankville soils. They formed en- 
tirely in loess. 
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Typical pedon of Frankville silt loam, 1 to 6 percent 
slopes, 1,120 feet north and 800 feet east of the south- 
west corner of SW1/4 sec. 8, T. 107 N., R. 12 W. 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friabie; slightly acid; clear 
wavy boundary. 

A2—7 to 12 inches; dark brown (10YR 4/3) silt loam, 
brown (10YR 5/3) dry; common very dark grayish 
brown (10YR 3/2) masses; moderate fine subangu- 
lar blocky structure; very friable; medium acid; clear 
wavy boundary. 

Bi—12 to 16 inches; dark brown (10YR 4/3) silty clay 
loam; moderate medium subangular blocky struc- 
ture; friable; many thin clean coatings of silt and 
very fine sand on faces of peds; many very fine and 
fine tubular pores; slightly acid; clear wavy boundary. 

B21t-—-16 to 24 inches; dark yellowish brown (10YR 4/4) 
silty clay loam; dark brown (10YR 4/3) coatings; 
moderate medium subangular blocky structure; fri- 
able; many very fine and medium tubular pores; 
many thin coatings of ciean silt and very fine sand 
on faces of peds; common thin clay films; medium 
acid; clear wavy boundary. 

B22t—24 to 32 inches; dark yellowish brown (10YR 4/4) 
silt loam; dark brown (10YR 4/3) coatings on faces 
of peds; moderate medium subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
common thin coatings of silt and very fine sand on 
faces of peds; many thin clay films on faces of 
peds; medium acid; clear wavy boundary. 

iIIB23t—32 to 37 inches; yellowish brown (10YR 5/6) 
silty clay; strong medium angular blocky structure; 
firm; many very thin clay films; slightly acid; abrupt 
smooth boundary. 

R—37 inches; hard somewhat fractured limestone. 


The thickness of solum, or the depth to bedrock, 
ranges from 20 to 40 inches. The A1 or Ap horizon has 
value of 2 or 3 and chroma of 1 or 2. The A2 horizon 
has value of 4 or 5 and chroma of 2 or 3. It is silt loam 
or silt. The B2 horizon has value of 4 or 5 and chroma of 
3 or 4. It is silt loam or silty clay loam. Most faces of 
peds have common or many, thin to thick, clean silt or 
very fine sand coatings. The IIB horizon ranges from 1 
inch to 6 inches in thickness. 


Frontenac series 


The Frontenac series consists of deep, well drained, 
moderately permeable soils on foot slopes in valleys. 
These soils formed in a loamy mantle and in the underly- 
ing skeletal material, which contains fragmented lime- 
stone. Slopes range from 15 to 35 percent. 

Frontenac soils are near Brodale, Dorerton, and Mar- 
lean soils. Brodale and Marlean soils have skeletal mate- 
rial in the upper part of the solum. Dorerton soils are 
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higher on the landscape than Frontenac soils. They lack 
a mollic epipedon. 

Typical pedon of Frontenac loam, 15 to 35 percent 
slopes, 620 feet south and 200 feet east of the north- 
west corner of sec. 23, T. 106 N., R. 15 W. 


A1—0 to 10 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate very fine granular struc- 
ture; very friable; slightly acid; clear wavy boundary. 

A3—10 to 14 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; few black 
(10YR 2/1) worm casts; moderate fine granular 
structure; friable; many very fine to medium tubular 
pores; slightly acid; clear wavy boundary. 

B21t—14 to 20 inches; dark brown (10YR 4/3) heavy 
loam; black (10YR 2/1) worm casts; moderate 
medium subangular blocky structure; few thin clay 
films; friable; many very fine to medium tubular 
pores; slightly acid; clear wavy boundary. 

B22t—20 to 27 inches; dark brown (10YR 4/3) heavy 
loam; moderate medium subangular blocky struc- 
ture; common thin clay films; friable; many very fine 
to medium tubular pores; neutral; about 15 percent 
channers; clear wavy boundary. 

IIC—27 to 60 inches; yellowish brown (10YR 5/6) chan- 
nery loam; massive; very friable; about 50 percent 
channers and 20 percent flagstones; mildly alkaline. 


The thickness of the solum, or the depth to the IIC 
horizon, ranges from 20 to 40 inches. The depth to 
carbonates in the fine earth fraction ranges from 20 to 
60 inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It typically is loam but is silt loam in some pedons. It is 
slightly acid or neutral. The B horizon is loam or silt loam 
and is slightly acid or neutral. It ranges from 0 to 15 
percent coarse fragments, mostly limestone. The IIC ho- 
rizon has value of 4 to 8 and chroma of 3 to 6. It ranges 
from 35 to 70 percent channers and flagstones. 


Garwin series 


The Garwin series consists of deep, poorly drained 
soils that are moderately permeable. These soils formed 
in loess in drainageways and on head slopes in the 
uplands. Slopes range from 0 to 3 percent. 

Garwin soils are similar to Maxfield soils and are com- 
monly adjacent to Joy, Mt. Carroll, and Port Byron soils. 
Maxfield soils formed in loess and in the underlying 
loamy glacial till. Joy, Mt. Carroll, and Port Byron soils 
are better drained than Garwin soils. Also, they are 
higher on the landscape or are more sloping. 

Typical pedon of Garwin silty clay loam, 1,380 feet 
east and 900 feet north of the southwest corner of sec. 
13, T. 107 N., R. 15 W. 


Ap—O to 8 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate very fine granular 
structure; friable; neutral; abrupt wavy boundary. 
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A12—8 to 13 inches; black (N 2/0) silty clay loam, dark 
gray (10YR 4/1) dry; moderate fine angular blocky 
structure parting to moderate fine granular; friable; 
common very fine tubular pores; neutral; clear wavy 
boundary. 

B21g—13 to 18 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam; very dark gray (10YR 3/1) coatings 
on faces of peds; common fine distinct dark yellow- 
ish brown (10YR 4/4) mottles; moderate fine suban- 
gular blocky structure parting to moderate very fine 
granular; friable; many fine tubular pores; neutral; 
clear wavy boundary. 

B22g—18 to 26 inches; grayish brown (2.5Y 5/2) silty 
clay loam; dark gray (10YR 4/1) coatings on faces 
of peds; many medium distinct yellowish brown 
(10YR 5/6) motties; moderate fine subangular 
blocky structure; friable; many fine tubular pores; 
few thin clay films on faces of peds; neutral; clear 
wavy boundary. 

B23g—26 to 33 inches; grayish brown (2.5Y 5/2) silty 
clay loam; many medium distinct light olive brown 
(2.5Y 5/6) mottles; common dark gray (10YR 4/1) 
coatings on faces of peds; moderate medium suban- 
gular blocky structure; slightly sticky; few thin clay 
films on faces of peds; neutral; clear wavy boundary. 

B3g—33 to 40 inches; olive gray (5Y 5/2) silt loam; few 
dark gray (5Y 4/1) coatings on faces of peds; many 
medium prominent yellowish brown (10YR 5/6) mot- 
tles; moderate medium subangular blocky structure; 
slightly sticky; neutral; clear wavy boundary. 

Cg—40 to 65 inches; olive gray (5Y 5/2) silt loam; many 
medium prominent yellowish brown (10YR 5/6) and 
many medium faint gray (5Y 5/1) mottles; weak 
medium subangular blocky structure; slightly sticky; 
neutral. 


The solum ranges from 40 to 55 inches in thickness. It 
is neutral or slightly acid. The depth to free carbonates 
ranges from 60 to 72 inches. 

The A horizon is 13 to 24 inches thick. The B horizon 
has hue of 2.5 or 5Y, value of 4 or 5, and chroma of 1 or 
2. It has common or many faint to prominent mottles. 
The C horizon has hue of 2.5Y or 5Y, value of 4 or 5, 
and chroma of 1 or 2. It has common or many distinct to 
faint motties. 


Haverhill series 


The Haverhill series consists of moderately deep, very 
poorly drained soils that are slowly permeable. These 
soils formed in shaly material that contains limestone 
fragments. They are on foot slopes and toe slopes on 
dissected uplands. Slopes range from 1 to 8 percent. 

Haverhill soils are near Brodale, Schapville, and 
Shullsburg soils. Brodale soils are generally very steep 
and are excessively drained. Schapville soils are moder- 
ately well drained and are on side slopes. Shullsburg 
soils are somewhat poorly drained. 


90 


Typical pedon of Haverhill clay, 1 to 8 percent slopes, 
640 feet east and 760 feet south of the center of SE1/4 
sec. 27, T. 106. N., R. 13 W. 


A1—0 to 8 inches; black (N 2/0) clay, very dark gray 
(10YR 3/1) dry; moderate fine granular and weak 
fine subangular blocky structure; friable; slight ef- 
fervescence; mildly alkaline; clear irregular bound- 
ary. 

A3—8 to 13 inches; very dark gray (5Y 3/1) clay, dark 
gray (5Y 4/1) dry; black (N 2/0) coatings on faces 
of peds; strong fine granular structure; firm; slight 
effervescence; mildly alkaline; clear irregular bound- 


ary. 
B2ig—13 to 15 inches; very dark gray (SY 3/1) clay; 
many medium faint dark grayish brown (10YR 4/2) 
and few fine distinct yellowish brown (10YR 5/6) 
mottles; strong fine subangular blocky structure; 
sticky; about 5 percent limestone fragments; slight 
effervescence; mildly alkaline; abrupt wavy bound- 


ary. 

B22g—15 to 21 inches; dark olive gray (5Y 3/2) chan- 
nery clay; very dark gray (5Y 3/1) coatings on faces 
of peds; many fine and medium prominent light gray 
(5Y 6/1) mottles; moderate coarse subangular 
blocky structure; slightly sticky; about 20 percent 
limestone pebbles and fragments; strong efferves- 
cence; mildly aikaline; abrupt wavy boundary. 

B3g—21 to 32 inches; greenish gray (5G 6/1) clay; 
many medium prominent light olive brown (2.5Y 5/4) 
mottles; massive; firm; about 15 percent limestone 
pebbles and fragments; mildly alkaline; strong ef- 
fervescence; gradual irregular boundary. 

Cr—32 inches; greenish gray (5G 6/1) shale. 


The thickness of solum ranges from 20 to 35 inches. 
The content of coarse fragments ranges from 0 to 10 
percent in the A horizon and from 5 to 35 percent in the 
B horizon. The fragments are gravelly, channery, or 
flaggy limestone. 

The A horizon either has hue of 10YR to 5Y, value of 
2 or 3, and chroma of 1 or is neutral in hue and has 
value of 2 or 3 and chroma of 0. It typically is clay but in 
some pedons is silty clay loam, silty clay, or mucky silty 
clay loam. The B horizon has hue of 5Y to 5G, value of 
3 to 6, and chroma of 1 or 2. It has few to many mottles. 
It typically is clay or channery clay, but it is silty clay in 
some pedons and has coarser textured subhorizons in a 
few pedons. The Cr horizon either has hue of 5Y to 5G, 
value of 5 or 6, and chroma of 1 or is neutral in hue and 
has value of 5 or 6 and chroma of 0. 


Hoopeston series 


The Hoopeston series consists of deep, somewhat 
poorly drained soils that are moderately rapidiy perme- 
able. These soils formed in a loamy mantle of outwash 
sediments and in the underlying sandy outwash sedi- 
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ments. They are on outwash plains and on uplands that 
are covered with outwash deposits. Slopes range from 0 
to 4 percent. 

Hoopeston soils are similar to Dickinson soils and are 
adjacent to Floyd and Maxfield soils. Dickinson soils are 
well drained and somewhat excessively drained and are 
generally on outwash terraces. Floyd and Maxfield soils 
formed in glaciai till. Also, Maxfield soils are poorly 
drained. 

Typical pedon of Hoopeston sandy loam, 120 feet 
west and 480 feet south of the northeast corner of sec. 
34, T. 106 N., R. 12 W. 


Ap—0 to 10 inches; black (10YR 2/1) sandy loam, dark 
gray (10YR 4/1) dry; weak very fine granular struc- 
ture; very friable; slightly acid; abrupt wavy bound- 


ary. 

A12—10 to 18 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; common very 
dark grayish brown (10YR 3/2) masses; weak 
medium subangular blocky structure; very friable; 
many very fine and fine tubular pores; slightly acid; 
clear wavy boundary. 

B21—18 to 25 inches; dark grayish brown (10YR 4/2) 
sandy loam; weak medium subangular blocky struc- 
ture; many very fine and fine continuous and open 
tubular pores; slightly acid; clear wavy boundary. 

B22—25 to 32 inches; dark brown (10YR 4/3) sandy 
loam; few faint grayish brown (10YR 5/2) mottles; 
weak medium subangular blocky structure; very fri- 
able; many very fine and fine open and continuous 
tubular pores; slightly acid; clear wavy boundary. 

C1—32 to 46 inches; brown (10YR 5/3) sand; many 
medium faint gray (10YR 5/1) and common fine 
distinct yellowish brown (10YR 5/4) mottles; single 
grained; loose; slightly acid; abrupt wavy boundary. 

C2—46 to 60 inches; gray (10YR 5/1) sand; many 
coarse distinct gray (10YR 5/1) mottles; few thin 
bands of loam; massive and single grained; loose; 
slightly acid. 


The thickness of the solum ranges from 24 to 36 
inches and that of the mollic epipedon from 10 to 20 
inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is slightly acid or medium acid. The B horizon has 
value of 4 or 5 and chroma of 2 or 3. The upper 30 
inches of the solum has low chroma mottles in most 
pedons. The B horizon ranges from slightly acid to 
strongly acid. It typically is sandy loam, but in some 
pedons the lower part is loamy sand. 


Joy series 


The Joy series consists of deep, somewhat poorly 
drained soils that are moderately permeable. These soils 
formed in a thick layer of loess. They are on uplands. 
Slopes range from 1 to 4 percent. 
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Joy soils are similar to Littleton soils and are near 
Garwin, Mt. Carroll, and Port Byron soils. Littleton soils 
have a mollic epipedon that is thicker than that of Joy 
soils. Their position on the landscape is similar to that of 
Joy soils. Garwin soils are in drainageways and are 
poorly drained. Mt. Carroll and Port Byron soils are on 
summits and are well drained. 

Typical pedon of Joy silt loam, 1 to 4 percent slopes, 
120 feet north and 1,000 feet west of the southeast 
corner of NE1/4 sec. 31, T. 107 N., R. 15 W. 


Ap—O to 12 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate very fine granular 
structure; friable; slightly acid; abrupt wavy bound- 
ary. 

A12—12 to 20 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate fine and medium 
granular structure; friable; many very fine to medium 
continuous tubular pores; slightly acid; clear wavy 
boundary. 

B21—20 to 24 inches; dark grayish brown (10YR 4/2) 
silt loam; common black (10YR 2/1) worm casts; 
moderate fine subangular blocky structure; friable; 
slightly acid; clear wavy boundary. 

B22—24 to 30 inches; dark grayish brown (2.5Y 4/2) silt 
loam; common black (10YR 2/1) worm casts; mod- 
erate fine subangular blocky structure; friable; many 
very fine to medium tubular pores; slightly acid; clear 
wavy boundary. 

B23—30 to 40 inches; olive brown (2.5Y 4/4) silt loam; 
many fine faint dark grayish brown (10YR 4/2) mot- 
tles; moderate fine subangular blocky structure; fri- 
able; many very fine to medium tubular pores; slight- 
ly acid; clear wavy boundary. 

B3—40 to 50 inches; dark grayish brown (10YR 4/2) silt 
loam; common fine distinct yellowish brown (10YR 
5/6) mottles; weak coarse subangular blocky struc- 
ture; friable; neutral; clear wavy boundary. 

C—50 to 65 inches; grayish brown (2.5Y 5/2) silt loam; 
many medium distinct dark yellowish brown (10YR 
4/4) mottles; massive; friable; neutral. 


The thickness of the solum ranges from 36 to 60 
inches and that of the mollic epipedon from 10 to 24 
inches. The depth to free carbonates ranges from 60 to 
80 inches. 

The Ap or A1 horizon has value of 2 or 3 and chroma 
of 1 or 2. It typically is silt loam but in some pedons is 
light silty clay loam. It is neutral or slightly acid. The B 
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and 
chroma of 2 to 5. it has few to many high chroma 
mottles. It ranges from slightly acid to mildly alkaline. 


Kalmarville series 


The Kalmarville series consists of deep, poorly drained 
soils that are moderately permeable. These soils formed 
in alluvial sediments on bottom land. Slopes are less 
than 1 percent. 
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Kalmarville soils are near Becker and Radford soils. 
Becker soils are on the higher lying flood plains. Unlike 
Kalmarville soils, they are not stratified. Radford soils are 
fine-silty. Their position on the landscape is similar to 
that of Kalmarville soils. 

Typical pedon of Kalmarville silt loam, 1,780 feet east 
and 2,120 feet north of the southwest corner of sec. 35, 
T. 106 .N., R. 12 W. 


A1—0 to 43 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; common and many fine 
strata of dark gray (10YR 4/1) fine sandy loam and 
silt loam; weak and moderate very thin to thick platy 
structure parting to weak and moderate fine granu- 
lar; very friable; many very fine to medium tubular 
pores below 12 inches; few snail shells in the lower 
part; slight effervescence in the upper 12 inches; 
mildly alkaline; clear wavy boundary. 

IIC—43 to 60 inches; dark gray (10YR 4/1) sand; single 
grained; loose; about 5 percent gravel; mildly alka- 
line. 


Depth to the coarse textured IIC horizon ranges from 
40 to 60 inches. The content of coarse fragments ranges 
from 0 to 5 percent in the A1 horizon and from 0 to 10 
percent in the !IC horizon. Reaction is mildly alkaline or 
neutral throughout. 

The A1 horizon has value of dominantly 3 or 4, but in 
some pedons the thin strata have value of 5. This hori- 
zon is mottled in some pedons. It is dominantly silt loam 
but has coarser textured strata in many pedons. The IIC 
horizon has hue of 10YR or 2.5Y, value of 3 to 5, and 
chroma of 1 or 2. It is coarse sand, sand, or loamy fine 
sand. 


Kasson series 


The Kasson series consists of deep, moderately well 
drained soils that are moderately slowly permeable. 
These soils formed in a thin mantle of loess and in the 
underlying glacial till. They are mainly on summits on 
uplands that have low relief. Slopes range from 1 to 3 
percent. 

Kasson soils are near Racine and Skyberg soils. 
Racine soils are well drained and moderately well 
drained and are typically higher on the landscape than 
Kasson soils. Skyberg soils are lower on the landscape 
and are somewhat poorly drained. 

Typical pedon of Kasson silt loam, 75 feet south and 
50 feet east of the northwest corner of SE1/4 sec. 34, 
T. 106 N., R. 12 W. 


Ap—-O to 9 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate very fine granular 
structure; friable; medium acid; abrupt smooth 
boundary. 

B21t—9 to 13 inches; dark brown (10YR 4/3) heavy silt 
loam, pale brown (10YR 6/3) dry; fine very dark 
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grayish brown (10YR 3/2) root channels and worm 
casts; moderate medium platy structure parting to 
weak very fine subangular blocky; friable; common 
very fine and fine tubular pores; medium acid; clear 
wavy boundary. 

B22t—13 to 22 inches; brown (10YR 5/3) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/6) and few fine faint grayish brown (10YR 5/2) 
mottles; moderate fine subangular blocky structure; 
friable; common very fine and fine tubular pores; 
strongly acid; abrupt wavy boundary. 

IIB23—22 to 25 inches; yellowish brown (10YR 5/4) clay 
loam; many coarse faint yellowish brown (10YR 5/6) 
and common medium faint grayish brown (10YR 
5/2) mottles; moderate medium subangular blocky 
structure; friable; common very fine and fine tubular 
pores; about 5 percent coarse fragments; strongly 
acid; clear wavy boundary. 

11B24—25 to 32 inches; yellowish brown (10YR 5/4) clay 
loam; many coarse distinct light gray (10YR 6/1) 
mottles; moderate medium prismatic structure part- 
ing to moderate fine subangular blocky; very firm; 
about 4 percent coarse fragments; strongly acid; 
clear wavy boundary. 

1IB25—32 to 45 inches; light brownish gray (10YR 6/2) 
clay loam; light gray (10YR 7/1) coatings on faces 
of many prisms; moderate medium prismatic struc- 
ture parting to moderate fine subangular blocky; very 
firm; about 4 percent coarse fragments; strongly 
acid; clear wavy boundary. 

IIB3—45 to 55 inches; pale brown (10YR 6/3) clay loam; 
many medium faint light gray (10YR 6/1) mottles; 
moderate medium prismatic structure; firm; about 5 
percent coarse fragments; strongly acid; clear wavy 
boundary. 

liC—-55 to 60 inches; brown (10YR 5/3) clay loam; weak 
coarse subangular blocky structure; friable; about 5 
percent coarse fragments; strongly acid. 


The thickness of the solum ranges from 40 to 60 
inches and that of the loess mantle from 16 to 24 
inches. The depth to free carbonates ranges from 50 to 
72 inches. The content of coarse fragments ranges from 
2 to 8 percent in the lower part of the solum and in the 
underlying material. 

The A1 horizon has value of 2 or 3 and chroma of 1 or 
2. An A2 horizon occurs in some pedons. It is medium 
acid or slightly acid. The upper part of the B horizon has 
value of 4 or 5 and chroma of 3 or 4. This horizon has 
few to many faint, low chroma mottles. It is heavy silt 
loam or silty clay loam. The B and IIB horizons are 
strongly acid or medium acid. The IIB horizon has value 
of 4 to 6 and chroma of 2 to 4. It is loam, clay loam, or 
sandy clay loam. The IIC horizon has hue of 10YR or 
2.5Y, value of 4 or 5, and chroma of 2 to 6. In some 
pedons it has common to many faint to prominent mot- 
tles. It is loam, clay loam, or sandy clay loam. It is 
strongly acid to mildly alkaline. 
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Kato series 


The Kato series consists of deep, very poorly drained 
soils in drainageways on stream terraces. These soils 
are moderately permeable in the upper part and rapidly 
permeable in the underlying material. They formed in 
silty alluvium and in the underlying sandy material. 
Slopes are 0 to 1 percent. 

The Kato soils in this county have a silty solum that is 
deeper over the sandy underlying material than is de- 
fined as the range for the Kato series. This difference, 
however, does not alter the use or behavior of the soils. 

Kato soils are similar to Garwin and Marshan soils and 
are near Otter soils. Garwin soils are in drainageways. 
They are silty throughout. Marshan soils are on benches 
and in drainageways. They contain more sand in the 
solum than Kato soils and are shallower to coarse tex- 
tured material. Otter soils are on flood plains. Part of 
their solum formed in more recent sediments. 

Typical pedon of Kato silty clay loam, depressional, 60 
feet south and 500 feet west of the northeast corner of 
sec. 28, T. 106.N., R. 15 W. 


A1—0 to 11 inches; black (N 2/0) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; sticky; neutral; abrupt smooth boundary. 

A3g—11 to 16 inches; very dark gray (10YR 3/1) silty 
clay loam, dark gray (10YR 4/1) dry; weak fine 
granular structure; sticky; common fine to medium 
tubular pores; neutral; clear wavy boundary. 

B21g—16 to 22 inches; dark gray (10YR 4/1) silty clay 
loam; many fine distinct dark brown (10YR 4/3) mot- 
tles; weak fine subangular blocky structure; sticky; 
common fine to medium tubular pores; neutral; clear 
wavy boundary. 

B22g—22 to 31 inches; gray (5Y 5/1) light silty clay 
loam; many medium prominent yellowish brown 
(10YR 5/6) mottles; weak fine subangular blocky 
structure; sticky; mildly alkaline; clear wavy bound- 


ary. 
B23g—31 to 50 inches; grayish brown (2.5Y 5/2) light 
silty clay loam; many medium prominent yellowish 
brown (10YR 5/6) mottles; common fine black (N 
2/0) concretions; weak coarse subangular blocky 
structure; sticky; mildly alkaline; abrupt wavy bound- 


ary. 
I1C1g—50 to 60 inches; grayish brown (10YR 5/2) grav- 
elly loamy coarse sand; massive; nonsticky; mildly 
alkaline; abrupt wavy boundary. 
IIC2g—60 to 70 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; mildly alkaline. 


The solum is 40 to 50 inches thick. It is neutral or 
mildly alkaline. The depth to sandy or stratified loamy or 
sandy material ranges from 40 to 55 inches. The mollic 
epipedon is 10 to 20 inches thick. 

The A horizon typically is silty clay loam, but the range 
includes silt loam. The B2g horizon has hue of 10YR to 
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5Y, value of 4 or 5, and chroma of 1 or 2. It has few to 
many high chroma mottles. It is silt loam or silty clay 
loam. The IC horizon is gravelly loamy coarse sand, 
coarse sand, or sand. It has hue of 10YR, 2.5Y, or 5Y; 
value of 4 or 5; and chroma of 2 or 3. 


Kegonsa series 


The Kegonsa series consists of deep, well drained 
soils that are moderately permeable in the upper part 
and very rapidly permeable in the underlying material. 
These soils formed in a silty mantle and in the underlying 
loamy and sandy outwash. They are mainly on outwash 
terraces but in some areas are on summits in the up- 
lands. Slopes range from 0 to 6 percent. 

Kegonsa soils are similar to Dowagiac and Waukee 
soils. Dowagiac soils contain more sand and gravel in 
the solum than Kegonsa soils. Their position on the 
landscape is similar to that of Kegonsa soils. Waukee 
soils have a mollic epipedon. They are on stream ter- 
races. 

Typical pedon of Kegonsa silt loam, 0 to 2 percent 
slopes, 280 feet east and 440 feet south of the north- 
west corner of SW1/4 sec. 9, T. 107 N., R. 15 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; slightly acid; abrupt 
wavy boundary. 

A2—8 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium platy structure; friable; medium acid; abrupt 
wavy boundary. 

B21t—12 to 19 inches; dark brown (10YR 4/3) heavy silt 
loam; moderate medium subangular blocky struc- 
ture; friable; many fine tubular pores; few thin clay 
films; common thin coatings of clean very fine sand 
and coarse silt; medium acid; clear wavy boundary. 

B22t—19 to 25 inches; yellowish brown (10YR 5/4) 
heavy silt loam; dark brown (10YR 4/3) coatings on 
faces of peds; moderate medium subangular blocky 
structure; friable; many very fine to medium continu- 
ous pores; many thin clay films; strongly acid; abrupt 
wavy boundary. 

lIB23t—25 to 29 inches; dark brown (10YR 4/3) strati- 
fied sandy clay loam; moderate coarse subangular 
blocky structure; friable; about 15 percent gravel, 
concentrated in the upper part; many moderately 
thick clay bridgings on sand grains or pebbles; 
slightly acid; clear irregular boundary. 

IIC1—29 to 42 inches; yellowish brown (10YR 5/4) sand; 
single grained; loose; about 2 percent gravel; slightly 
acid; abrupt wavy boundary. 

II\C2—42 to 60 inches; brown (10YR 5/3) very coarse 
sand; single grained; loose; mildly alkaline; slight 
effervescence. 


The solum ranges from 26 to 40 inches in thickness 
and the silty mantle from 24 to 36 inches. The content of 
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coarse fragments ranges from 0 to 12 percent in the IIB 
and IIC horizons. 

The A1 or Ap horizon has vaiue of 2 or 3 and chroma 
of 1 to 3. The A2 horizon has value of 4 to 6 and 
chroma of 2 or 3. Some pedons lack an A2 horizon. The 
B2t horizon has value of 3 to 5 and chroma of 3 or 4. It 
is heavy silt loam or silty clay loam. The IIB2t horizon 
has hue of 10YR or 7.5YR, value of 3 to 5, and chroma 
of 3 or 4. It is loam, clay loam, sandy clay loam, or sandy 
loam. In some pedons tongues of the B2t horizon extend 
several feet into the C horizon. The !tIC horizon has value 
of 4 to 6 and chroma of 2 to 6. 


Kenyon series 


The Kenyon series consists of deep, moderately well 
drained soils that are moderately slowly permeable. 
These soils are on summits in the uplands. They formed 
in loamy glacial sediments and in the underlying loamy 
glacial till. Slopes range from 1 to 6 percent. 

Kenyon soils are similar to Ostrander soils and are 
adjacent to Maxfield, Floyd, and Readlyn soils. Ostrander 
soils are moderately permeable and are well drained. 
Maxfield and Floyd soils are lower on the landscape than 
Kenyon soils and are not so well drained. Readlyn soils 
also are not so well drained. They are on the nearly level 
parts of summits. 

Typical pedon of Kenyon loam, 1 to 6 percent slopes, 
150 feet south and 450 feet west of the northeast corner 
of SW1/4 sec. 31, T. 108 N., R. 14 W. 


Ap—O to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
granular structure; friable; medium acid; abrupt wavy 
boundary. 

A3—8 to 13 inches; very dark grayish brown (10YR 3/2) 
clay loam, grayish brown (10YR 5/2) dry; many very 
dark brown (10YR 2/2) pore fillings; moderate fine 
granular structure; friable; medium acid; clear irregu- 
lar boundary. 

B21—13 to 18 inches; yellowish brown (10YR 5/4) clay 
loam; common dark brown (10YR 4/3) coatings on 
faces of peds; weak very fine granular structure; 
friable; many very fine and fine tubular pores; about 
4 percent coarse fragments; medium acid; clear 
wavy boundary. 

|1B22—18 to 28 inches; yellowish brown (10YR 5/4) clay 
loam; moderate fine subangular blocky structure; fri- 
able; common very fine and fine tubular pores; 
about 4 percent coarse fragments; medium acid; 
clear wavy boundary. 

IB283—28 to 34 inches; yellowish brown (10YR 5/4) 
loam; brown (10YR 5/3) coatings on faces of peds; 
moderate fine prismatic structure parting to moder- 
ate fine angular blocky; firm; few very fine and fine 
tubular pores; about 5 percent coarse fragments; 
neutral; clear wavy boundary. 

|IB24—34 to 41 inches; brown (10YR 5/3) loam; moder- 
ate medium prismatic structure; firm; few very fine 
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and fine tubular pores; about 5 percent coarse frag- 
ments; neutral; abrupt wavy boundary. 

iIB3—41 to 50 inches; brown (10YR 5/3) loam; common 
medium faint grayish brown (10YR 5/2) and few fine 
distinct yellowish brown (10YR 5/6) mottles; weak 
coarse prismatic structure; firm; few very fine and 
fine tubular pores; about 5 percent coarse frag- 
ments; neutral; clear wavy boundary. 

liC—50 to 65 inches; brown (10YR 5/3) loam; many 
coarse faint grayish brown (10YR 5/2) and fine few 
distinct yellowish brown (10YR 5/6) mottles; mas- 
sive; firm; few strata of silt loam; about 5 percent 
coarse fragments; friable; mildly alkaline; slight ef- 
fervescence. 


The thickness of the solum and the depth to free 
carbonates range from 45 to 66 inches. The thickness of 
the upper loamy sediments ranges from 14 to 24 inches. 
At least one stone line separates the loamy sediments 
from the glacial till. It is 2 to 6 inches thick and as much 
as 30 percent coarse fragments. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It ranges from medium acid to neutral. It typically is 
loam and clay loam, but the range includes silt loam. 
The B horizon has value of 4 or 5 and chroma of 3 or 4. 
It is loam or clay loam. The IIB horizon has value of 4 or 
5 and chroma of 4 to 6. The faces of peds have chroma 
of 2 or 3. Few to many mottles are below a depth of 30 
inches. The B and IIB horizons range from strongly acid 
to neutral. The IIC horizon has hue of 10YR or 2.5Y, 
value of 4 to 6, and chroma of 2 to 6. 


Lamont series 


The Lamont series consists of deep, well drained soils 
that are moderately rapidly permeable in the upper part 
and very rapidly permeable in the lower part. These soils 
formed in dominantly loamy material and in the underly- 
ing sandy or gravelly material. Slopes range from 2 to 6 
percent. 

Lamont soils are similar to Dickinson and Oronoco 
soils and are adjacent to Racine and Rockton soils. 
Dickinson soils have a thicker A horizon than Lamont 
soils. They are on stream terraces. Oronoco soils have 
silty underlying material. Their position on the landscape 
is similar to that of Lamont soils. Racine and Rockton 
soils contain more clay in the solum than Lamont soils. 

Typical pedon of Lamont sandy loam, 2 to 6 percent 
slopes, 75 feet west and 980 feet south of the northeast 
corner of sec. 27, T. 106 N., R. 12 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
sandy loam, dark gray (10YR 4/1) dry; weak very 
fine granular structure; very friable; neutral; abrupt 
wavy boundary. 

B21t—8 to 13 inches; yellowish brown (10YR 5/4) heavy 
sandy loam; many thin grayish brown (10YR 5/2) silt 
coatings on faces of peds; weak very fine subangu- 
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lar blocky structure; very friable; many very fine to 
large tubular pores; common thin clay films on faces 
of peds; neutral; clear wavy boundary. 

B22t—13 to 20 inches; yellowish brown (10YR 5/4) 
loam; weak very fine subangular blocky structure; 
very friable; many very fine to medium tubular pores; 
many thin clay films on faces of peds; medium acid; 
clear wavy boundary. 

B3—20 to 27 inches; yellowish brown (10YR 5/4) loamy 
sand; weak coarse subangular blocky structure; very 
friable; few thin lamellae of sandy loam; medium 
acid; clear wavy boundary. 

A&B—27 to 60 inches; yellowish brown (10YR 5/4) fine 
sand (A2); single grained; loose; lamellae and bands 
of dark brown (10YR 4/3) sandy loam (B2t); weak 
very fine subangular blocky structure in the bands; 
very friable; smooth discontinuous lamellae 1/16 to 
1/2 inch thick; slightly acid; gradual wavy boundary. 

C—60 to 75 inches; yellowish brown (10YR 5/4) sand; 
single grained; !oose; slightly acid; clear wavy 
boundary. 


The thickness of the solum ranges from 30 to 60 
inches. The A horizon has value of 3 or 4 and chroma of 
2 or 3. It typically is sandy loam but is loam in some 
pedons. it is medium acid to neutral. An A2 horizon is in 
some pedons. The upper part of the B horizon has value 
and chroma of 4 or 5. It is sandy loam, sandy clay loam, 
or loam. The B horizon ranges from neutral to strongly 
acid. The C horizon is dominantly sand, but in some 
pedons it has thin layers of gravel. 


Lawler series 


The Lawler series consists of deep, somewhat poorly 
drained soils that are moderately permeable in the upper 
part and rapidly permeable in the lower part. These soils 
formed in glacial outwash occurring as a loamy mantle 
and the underlying sandy material. They are on stream 
terraces. Slopes are 0 to 1 percent. 

Lawler soils are similar to Waukee soils and are adja- 
cent to Floyd and Marshan soils. Waukee soils are well 
drained. Their position on the landscape is similar to that 
of Lawler soils. Floyd soils formed entirely in loamy ma- 
terial. They are on side slopes above Lawler soils. Mar- 
shan soils are very poorly drained and are on the lower 
stream terraces. 

Typical pedon of Lawler loam, 600 feet west and 900 
feet north of the southeast corner of NW1/4 sec. 20, T. 
106 N., R. 13 W. 


Ap—0 to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
friable; medium acid; abrupt wavy boundary. 

A12—9 to 16 inches; black (10YR 2/1) heavy loam, dark 
gray (10YR 4/1) dry; moderate very fine granular 
Structure; friable; many very fine to fine pores; 
medium acid; clear wavy boundary. 
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B1—16 to 23 inches; dark grayish brown (10YR 4/2) 
loam; moderate very fine subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
medium acid; clear wavy boundary. 

B21—23 to 27 inches; dark grayish brown (10YR 4/2) 
loam; many medium faint brown (10YR 5/3) mottles; 
moderate fine subangular blocky structure; very fri- 
able; about 2 percent gravel; many very fine to 
medium tubular pores; medium acid; clear wavy 
boundary. 

B22—27 to 33 inches; dark brown (10YR 4/3) loam; 
many coarse faint dark grayish brown (10YR 4/2) 
mottles; moderate medium subangular blocky struc- 
ture; very friable; about 2 percent gravel; slightly 
acid; abrupt wavy boundary. 

IIB8—33 to 40 inches; brown (10YR 5/3) loamy sand; 
single grained; loose; about 5 percent gravel; 
medium acid; abrupt wavy boundary. 

lIC1—40 to 55 inches; yellowish brown (10YR 5/4) 
loamy sand; many thin dark brown (7.5YR 4/4) 
bands; single grained; about 5 percent gravel; neu- 
tral; abrupt wavy boundary. 

liC2—55 to 70 inches; pale brown (10YR 6/3) sand; 
single grained; loose; about 10 percent gravel; mildly 
alkaline. 


The thickness of the solum is 24 to 40 inches. The 
depth to free carbonates is 50 to 75 inches. The mollic 
epipedon ranges from 10 to 20 inches in thickness. 

The A horizon has chroma of 1 or 2. it is silt loam in 
some pedons. It ranges from medium acid to neutral. 
The B2 horizon has value of 4 or 5 and chroma of 2 or 3 
and has few to many low chroma mottles. It is loam or 
silt loam and is medium acid or slightly acid. The IIC 
horizon has hue of 2.5Y, 10YR, or 7.5YR; value of 4 to 
6; and chroma of 2 to 4. It is sand, coarse sand, gravelly 
sand, or loamy sand and ranges from 5 to 25 percent 
coarse fragments. 


Lilah series 


The Lilah series consists of deep, very rapidly perme- 
able, excessively drained soils on uplands. These soils 
formed in coarse-loamy and sandy outwash. Slopes 
range from 6 to 12 percent. 

Lilah soils are similar to Dowagiac and Salida soils. 
They are adjacent to those soils. Dowagiac soils contain 
more clay in the solum than Lilah soils. They are typically 
upslope from those soils. Salida soils have a thinner 
solum than Lilah soils and have free carbonates in the 
lIC horizon. 

Typical pedon of Lilah sandy loam, 6 to 12 percent 
slopes, 265 feet east and 65 feet south of the northwest 
corner of SW1/4 sec. 10, T. 108 N., R. 15 W. 


Ap—0O to 9 inches; very dark grayish brown (10YR 3/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
fine granular structure; friable; about 10 percent 
gravel; medium acid; abrupt smooth boundary. 
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B21t—9 to 13 inches; dark yellowish brown (10YR 4/4) 
sandy loam; weak very fine and fine subangular 
blocky structure; very friable; about 10 percent 
gravel; common thin clay films on faces of peds; 
strongly acid; abrupt wavy boundary. 

liB22t—13 to 25 inches; dark brown (7.5YR 4/4) loamy 
coarse sand; weak coarse subangular blocky struc- 
ture; very friable; about 20 percent coarse fragments 
ranging from as small as pebbles to as iarge as 
cobblestones; the very coarse material concentrated 
in a stone line; many thin to moderately thick clay 
bridgings on sand grains; strongly acid; clear wavy 
boundary. 

\IB23t—25 to 56 inches; strong brown (7.5YR 5/8) grav- 
elly loamy coarse sand; single grained; loose; about 
40 percent gravel; many very thin clay films bridging 
sand grains and pebbles; strongly acid; clear irregu- 
lar boundary. 

IIC—56 to 70 inches; yellowish brown (10YR 5/6) coarse 
sand; single grained; about 20 percent fine gravel; 
neutral. 


The solum ranges from 30 to 60 inches in thickness. 
The depth to loamy sand or coarser material is 8 to 15 
inches. Reaction ranges from neutral to strongly acid 
throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It typically is sandy loam but in some pedons is loam. 
The !IB horizon has hue of 10YR, 7.5YR, or 5YR; value 
of 3 to 6; and chroma of 2 to 8. It is loamy sand in some 
pedons. The IIC horizon has hue of 10YR or 5YR and 
value and chroma of 4 to 6. 


Lindstrom series 


The Lindstrom series consists of deep, well drained 
soils that are moderately permeable. These soils formed 
in loess on concave foot slopes in the major stream 
valleys and on head slopes in the uplands. Slopes range 
from 2 to 15 percent. 

Lindstrom soils are similar to Chaseburg, Eyota, and 
Port Byron soils. Chaseburg soils are in drainageways. 
They formed in recent alluvium. Eyota soils are on foot 
slopes. They have an A horizon of loamy sand or sandy 
loam. Port Byron soils are on summits or side slopes on 
uplands. They have a thinner mollic epipedon than Lind- 
strom soils. 

Typical pedon of Lindstrom silt loam, 2 to 6 percent 
slopes, 1,380 feet west and 500 feet north of the south- 
east corner of NE1/4 sec. 12, T. 108 N., R. 13 W. 


Ap—O0 to 10 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
very friable; neutral; abrupt wavy boundary. 

A12—10 to 16 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
ture; very friable; neutral; clear wavy boundary. 

A13—16 to 23 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
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structure parting to moderate fine granular; very fri- 
able; many fine and medium continuous and open 
tubular pores; neutral; clear wavy boundary. 

A14—23 to 27 inches; very dark grayish brown (10YR 
3/2) silt loam, dark grayish brown (10YR 4/2) dry; 
many black (10YR 2/1) coatings on faces of peds; 
weak fine subangular blocky structure parting to 
medium fine granular; very friable; many very fine 
and fine tubular pores; medium acid; clear wavy 
boundary. 

A8—27 to 31 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
common large dark brown (10YR 4/3) masses; 
weak fine subangular blocky structure parting to 
moderate fine granular; common to many open tubu- 
lar pores; slightly acid; clear wavy boundary. 

B21—31 to 37 inches; dark brown (10YR 4/3) silt loam; 
common very dark grayish brown (10YR 3/2) worm 
casts; moderate fine subangular blocky structure; fri- 
able; many very fine and fine tubular pores; slightly 
acid; clear wavy boundary. 

B22—37 to 44 inches; yellowish brown (10YR 5/4) silt 
loam; moderate medium subangular blocky struc- 
ture; friable; many fine and very fine tubular pores; 
slightly acid; clear wavy boundary. 

C—44 to 60 inches; yellowish brown (10YR 5/4) silt 
loam high in content of coarse silt; weak coarse 
subangular blocky structure; very friable; many very 
fine and fine tubular pores; slightly acid. 


The thickness of the solum ranges from 40 to 70 
inches and the depth to free carbonates from 50 to 80 
inches. The mollic epipedon ranges from 24 to 54 inches 
in thickness. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It typically is silt loam, but the range includes loam. 
The B horizon has value of 3 to 5. The C horizon has 
value of 4 or 5 and chroma of 3 or 4. It is silt loam, loam, 
or very fine sandy loam. 


Littleton series 


The Littleton series consists of deep, somewhat poorly 
drained soils that are moderately permeable. These soils 
formed in silty alluvium or loess on stream terraces and 
on the head and toe slopes of upland drainageways. 
Slopes range from 0 to 4 percent. 

Littleton soils are similar to Lindstrom soils and are 
adjacent to Mt. Carroll, Otter, and Port Byron soils. Lind- 
strom, Mt. Carroll, and Port Byron soils are higher on the 
landscape than Littleton soils and are well drained. Also, 
Mt. Carroll soils have an argillic horizon. The very poorly 
drained Otter soils are on flood plains. 

Typical pedon of Littleton silt loam, 1 to 4 percent 
slopes, 700 feet east and 800 feet north of the south- 
west corner of sec. 25, T. 106 N., R. 15 W. 
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Ap—O to 8 inches; black (10YR 2/1) silt loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
friable; neutral; abrupt wavy boundary. 

A12—8 to 25 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; black 
(10YR 2/1) coatings on faces of peds; moderate 
very fine granular structure; friable; many very fine to 
very large continuous pores; neutral; clear wavy 
boundary. 

A13—25 to 32 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; black 
(10YR 2/1) coatings on faces of peds; moderate 
fine granular structure; friable; many very fine to 
large continuous pores; neutral; clear wavy bound- 
ary. 

A3—32 to 40 inches; very dark grayish brown (10YR 
3/2) heavy silt loam; many black (10YR 2/1) coat- 
ings on faces of peds; moderate fine subangular 
blocky structure; friable; many very fine to large con- 
tinuous pores; neutral; clear wavy boundary. 

B2—40 to 51 inches; dark brown (10YR 4/3) heavy silt 
loam; many medium faint grayish brown (10YR 5/2) 
mottles; moderate medium prismatic structure part- 
ing to mocerate medium subangular blocky; friable; 
neutral; clear wavy boundary. 

B3—51 to 61 inches; light yellowish brown (2.5Y 6/4) silt 
loam; many coarse faint gray (10YR 5/1) and 
common fine distinct yellowish brown (10YR 5/4) 
mottles; weak medium subangular blocky structure; 
friable; mildly alkaline; gradual wavy boundary. 

C—61 to 71 inches; grayish brown (10YR 5/2) silt loam; 
massive; friable; mildly alkaline. 


The thickness of the solum ranges from 50 to 70 
inches and that of the mollic epipedon from 24 to 40 
inches. The depth to free carbonates ranges from 70 to 
100 inches or more. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is slightly acid or neutral. The B2 horizon has value 
of 4 or § and chroma of 2 or 3. It has few to many low 
chroma mottles and is slightly acid or neutral. The C 
horizon has hue of 5Y to 10YR, value of 4 to 6, and 
chroma of 1 to 3. It is dominantly silt loam, but in some 
pedons it is light silty clay loam, heavy loam, or light clay 
loam. 


Marlean series 


The Marlean series consists of deep, well drained soils 
that are moderately rapidly permeable. These soils 
formed in a thin loamy mantle and in the underlying 
loamy-skeletal sediments derived from fragmented lime- 
stone. They are on side slopes that face north and east. 
Slopes range from 25 to 80 percent. 

Marlean soils are similar to Brodale soils and are near 
Dorerton and Elbaville soils. Brodale soils are on the 
warmer west- and south-facing slopes. Dorerton and El- 
baville soils have an argillic horizon. 
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Typical pedon of Marlean silty clay loam, 40 to 80 
percent slopes, 340 feet east and 1,300 feet north of the 
southwest corner of sec. 22, T. 105 N., R. 12 W. 


A1—0 to 10 inches; very dark grayish brown (10YR 3/2) 
silty clay loam, grayish brown (10YR 5/2) dry; mod- 
erate fine granular structure; friable; about 10 per- 
cent channers and flagstones; neutral; clear wavy 
boundary. 

IIB2—10 to 18 inches; dark brown (10YR 3/3) flaggy 
silty clay loam; weak fine subangular blocky struc- 
ture; friable; about 50 percent flagstones and some 
channers; slight effervescence; mildly alkaline; clear 
irregular boundary. 

lIC—18 to 60 inches; dark brown (10YR 4/3) flaggy clay 
loam; massive; friable; about 70 percent flagstones 
and some channers; slight effervescence; mildly al- 
kaline. 


The solum ranges from 15 to 25 inches in thickness 
and from medium acid to mildly alkaline. The depth to 
bedrock ranges from 4 to 10 feet. 

The A horizon typically is silty clay loam but in some 
pedons is silt loam or sandy loam. It is 5 to 10 inches 
thick. It has chroma of 1 or 2. Some pedons have a B 
horizon. The IIB horizon is flaggy silty clay loam, loam, or 
flaggy sandy loam. The [IC ranges from flaggy or chan- 
nery sandy loam to flaggy or channery silty clay loam. 
The IIB and IIC horizons have chroma and value of 3 or 
4. They range from 35 to 70 percent coarse fragments. 


Marshan series 


The Marshan series consists of deep, very poorly 
drained soils that are moderately permeable in the upper 
part and rapidly permeable in the underlying material. 
These soils are on low lying stream terraces. They 
formed in a mantle of loamy material and in the underly- 
ing sandy glacial outwash. Slopes are 1 percent or less. 

Marshan soils are near Lawler and Waukee soils, 
which are better drained and are on higher lying ter- 
races. 

Typical pedon of Marshan silt loam, 740 feet south 
and 720 feet west of the northwest corner of SE1/4 sec. 
18, T. 106 N., R. 11 W. 


Ap—O to 10 inches; black (N 2/0) silt loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
slightly sticky; neutral; abrupt wavy boundary. 

A12—10 to 14 inches; black (N 2/0) silt loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky struc- 
ture; slightly sticky; common medium continuous ver- 
tical tubular pores; neutral; clear wavy boundary. 

A3—14 to 18 inches; very dark grayish brown (2.5Y 3/2) 
silt loam, gray (10YR 5/1) dry; common fine faint 
very dark gray (5Y 3/1) coatings on faces of peds; 
weak fine subangular blocky structure; slightly sticky; 
medium fine and very fine continuous black (N 2/0) 
vertical tubular pores; neutral; clear wavy boundary. 
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B21g—18 to 23 inches; dark gray (5Y 4/1) silt loam high 
in content of sand; weak fine subangular blocky 
structure; slightly sticky; few medium faint very dark 
gray (5Y 3/1) pore fillings; neutral; clear wavy 
boundary. 

B22g—23 to 30 inches; olive gray (5Y 5/2) loam; many 
prominent yellowish brown (10YR 5/4) mottles; 
moderate fine subangular blocky structure; slightly 
sticky; common medium distinct very dark gray (5Y 
3/1) tubular pore fillings; common very fine to large 
continuous vertical tubular pores; slightly acid; 
abrupt wavy boundary. 

II1C1—30 to 40 inches; grayish brown (10YR 5/2) sand; 
many coarse distinct yellowish brown (10YR 5/4) 
mottles; single grained; loose; about 5 percent 
gravel; slightly acid; abrupt wavy boundary. 

lI1C2—40 to 60 inches; yellowish brown (10YR 5/4) grav- 
elly sand; single grained; loose; slightly acid. 


The thickness of the solum, or depth to the IIC hori- 
zon, is 24 to 40 inches. The mollic epipedon is 10 to 20 
inches thick. Reaction is slightly acid or neutral through- 
out the profile. 

The A horizon has chroma of 0 to 2. It typically is silt 
loam, but the range includes clay loam and silty clay 
loam. The B horizon has hue of 5Y or 2.5Y, value of 4 or 
5, and chroma of 1 or 2. It has few to many prominent or 
distinct mottles. The IIC horizon typically is stratified 
sand, coarse sand, and gravel. It has many high chroma 
mottles or subhorizons that have hue of 7.5YR or 10YR, 
value of 5, and chroma of 4 to 6. 


Massbach series 


The Massbach series consists of deep, well drained 
and moderately well drained soils on summits and side 
slopes in the uplands. These soils formed in a thin 
mantle of loess and in material derived from the underly- 
ing shale. Permeability is moderate in the loess and very 
slow in the underlying material. Slopes range from 2 to 
18 percent. 

Massbach soils are similar to Elbaville and Frankville 
soils. They are adjacent to Schapville soils. Elbaville and 
Frankville soils formed in residuum of limestone bedrock. 
Their position on the landscape is similar to that of 
Massbach soils. Schapville soils are clayey and formed 
mainly in material derived from shale. They are on side 
slopes. 

Typical pedon of Massbach silt loam, 6 to 12 percent 
slopes, 132 feet south and 660 feet west of the north- 
east corner of SE1/4 sec. 3, T. 107 N., R. 12 W. 


Ap—O to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine granular structure; friable; neutral; abrupt wavy 
boundary. 

B1—7 to 11 inches; dark brown (10YR 4/3) heavy silt 
loam; common very dark grayish brown (10YR 3/2) 
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worm casts; moderate very fine subangular blocky 
structure; friable; common very fine and fine tubular 
pores; neutral; clear wavy boundary. 

B21t—11 to 20 inches; grayish brown (10YR 5/2) heavy 
silt loam; dark yellowish brown (10YR 4/4) coatings; 
moderate fine subangular blocky structure; friable; 
many very fine and fine tubular pores; few thin clay 
films; neutral; clear wavy boundary. 

B22t—20 to 31 inches; yellowish brown (10YR 5/4) 
heavy silt loam; moderate fine subangular blocky 
structure; friable; common very fine and fine tubular 
pores; common thin clay films; neutral; clear wavy 
boundary. 

B23t—31 to 37 inches; yellowish brown (10YR 5/4) silt 
loam; brown (10YR 5/3) coatings on faces of peds; 
many fine faint grayish brown (10YR 5/2) mottles; 
moderate very fine prismatic structure; friable; 
common thin clay films; slightly acid; abrupt wavy 
boundary. 

IIB8—37 to 45 inches; greenish gray (SGY 5/1) clay; 
moderate coarse subangular blocky structure; ex- 
tremely firm; neutral; abrupt wavy boundary. 

lICr—45 inches; greenish gray (6GY 5/1) shale. 


The solum is 40 to 50 inches thick. The thickness of 
the loess mantle is dominantly 30 to 40 inches but 
ranges from 30 to 50 inches. The A and B horizons are 
neutral to medium acid. 

The Ap or A1 horizon has value and chroma of 2 or 3. 
Some pedons have an A2 horizon. The IIB horizon has 
hue of 10YR or 5GY. It is silty clay loam, silty clay, or 
clay. The IIC horizon contains few or common thin frag- 
ments of limestone that are as small as channers and as 
large as flagstones. 


Maxfield series 


The Maxfield series consists of deep, poorly drained 
soils that are moderately permeable. These soils are on 
head slopes and in drainageways on uplands. They 
formed in a silty loess mantle and in the underlying 
loamy glacial till. Slopes range from O to 2 percent. 

Maxfield soils are similar to Garwin soils and are near 
Floyd, Kenyon, and Ostrander soils. Garwin soils are silty 
throughout. Their position on the landscape is similar to 
that of Maxfield soils. Floyd, Kenyon, and Ostrander soils 
are better drained than Maxfield soils. Floyd soils are on 
head slopes, and Kenyon and Ostrander soils are on 
summits and side slopes. 

Typical pedon of Maxfield silty clay loam, 135 feet 
south and 230 feet west of the northeast corner of 
NW1/4 sec. 6, T. 107 N., R. 14 W. 


Ap—0 to 8 inches; black (N 2/0) silty clay loam, very 
dark gray (10YR 3/1) dry; weak medium granular 
structure; very friable; neutral; clear wavy boundary. 

A12—8 to 11 inches; black (10YR 2/1) silty clay loam, 
very dark gray (10YR 3/1) dry; weak medium suban- 
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gular blocky structure parting to moderate fine and 
very fine granular; very friable; few fine and very fine 
tubular pores; slightly acid; clear wavy boundary. 

A3—11 to 15 inches; very dark gray (10YR 3/1) silty clay 
loam, dark gray (10YR 4/1) dry; many medium dis- 
tinct grayish brown (2.5Y 5/2) mottles; common 
black (10YR 2/1) worm or root pore fillings; weak 
medium subangular blocky structure parting to mod- 
erate very fine granular; friable; few very fine and 
fine continuous tubular pores; slightly acid; clear ir- 
regular boundary. 

B21g—15 to 22 inches; grayish brown (2.5Y 5/2) silty 
clay loam; dark gray (10YR 4/1) coatings on faces 
of peds; common fine distinct light olive brown (2.5Y 
5/4) mottles; few very dark gray (10YR 3/1) root 
and worm pore fillings; weak medium subangular 
blocky structure parting to moderate fine and very 
fine granular; friable, slightly sticky; medium acid; 
clear wavy boundary. 

B22g—22 to 32 inches; grayish brown (2.5Y 5/2) silt 
loam; gray (5Y 5/1) coatings on faces of peds; 
many fine distinct light olive brown (2.5Y 5/4) mot- 
tles; weak medium subangular blocky structure; fri- 
able, slightly sticky; medium acid; clear wavy bound- 


ary. 

IIB23g—-32 to 40 inches; yellowish brown (10YR 5/4) 
loam; many coarse prominent light gray (10YR 6/1) 
mottles; weak coarse subangular blocky structure; 
friable, slightly sticky; slightly acid; gradual irregular 
boundary. 

l1C—40 to 60 inches; yellowish brown (10YR 5/4) loam; 
many coarse distinct light gray (10YR 6/1) mottles; 
massive; firm, slightly sticky; neutral. 


The thickness of the solum ranges from 40 to 60 
inches and that of the loess mantle from 24 to 40 
inches. 

The A horizon is 10 to 20 inches thick. It typically is 
silty clay loam but in some pedons is silt loam. It is 
slightly acid or neutral. The B horizon has hue of 5Y or 
2.5Y, value of 4 or 5, and chroma of 1 to 3. It has few to 
many distinct or prominent high chroma mottles. It is 
medium acid to neutral. The upper part of this horizon is 
silty clay loam or silt loam. The IIB and IIC horizons have 
value of 4 or 5 and chroma of 3 to 6. 


Minneiska series 


The Minneiska series consists of deep, moderately 
well drained soils that are moderately rapidly permeable. 
These soils formed in alluvium on low lying bottom land 
along streams. Slopes are less than 1 percent. 

The Minneiska soils in Olmsted County lack the fine 
Stratification in the solum characteristic of the Minneiska 
series, and they have sand and gravel within a depth of 
40 inches. These differences, however, do not alter the 
use or behavior of the soils. 

Minneiska soils are similar to Kalmarville soils and are 
adjacent to Spillville soils. Kalmarville soils are poorly 
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drained and are frequently flooded. Spillville soils are 
fine-loamy and have a thicker solum than Minneiska 
soils. 

Typical pedon of Minneiska loam, occasionally 
flooded, 1,485 feet west and 2,211 feet south of the 
northeast corner of sec. 27, T. 108 N., R. 15 W. 


Ap—0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine granular structure; 
very friable; about 4 percent pebbles; slight efferves- 
cence; mildly alkaline; clear wavy boundary. 

A12—6 to 15 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine subangular blocky struc- 
ture; very friable; many very fine to medium tubular 
pores; about 4 percent pebbles; slight efferves- 
cence; mildly alkaline; abrupt wavy boundary. 

A3—15 to 36 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; very friable; about 5 
percent pebbles; many very fine and fine tubular 
pores; slight effervescence; mildly alkaline; clear 
wavy boundary. 

B2—36 to 39 inches; dark grayish brown (10YR 4/2) 
sandy loam; weak fine subangular blocky structure; 
very friable; many very fine to medium tubular pores; 
common very dark grayish brown (10YR 3/2) worm 
casts; about 5 percent pebbles; slight efferves- 
cence; mildly alkaline; abrupt wavy boundary. 

IIC—39 to 60 inches; dark grayish brown (10YR 4/2) 
gravelly coarse sand; single grained; loose; about 20 
percent pebbles; slight effervescence; mildly alka- 
line. 


Depth to the underlying sandy material is 36 to 45 
inches. The coarse-loamy mantle ranges from 0 to 10 
percent and the sandy underlying material from 5 to 25 
percent coarse fragments, mostly pebbles. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. \t typically is loam but in some pedons is sandy loam. 
The B horizon has hue of 10YR or 2.5Y, value of 3 to 5, 
and chroma of 2 or 3. It is mottled in some pedons. It is 
sandy loam or loam. The IIC horizon has hue of 10YR or 
2.5Y, value of 4 or 5, and chroma of 1 to 3. The fine 
earth fraction is coarse sand, sand, loamy coarse sand, 
or loamy sand. 


Mt. Carroll series 


The Mt. Carroll series consists of deep, well drained 
soils that are moderately permeable. These soils formed 
in deep loess on summits and side slopes in the up- 
lands. Slopes range from 2 to 25 percent. 

Mt. Carroll soils are similar to Port Byron soils and are 
adjacent to Lindstrom and Littleton soils. Unlike those 
soils, they do not have a mollic epipedon. Port Byron 
and Mt. Carroll soils are in similar positions on the !and- 
scape. Lindstrom and Littleton soils are on concave 
head slopes. 
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Typical pedon of Mt. Carroll silt loam, 2 to 6 percent 
slopes, 495 feet south and 627 feet west of the north- 
east corner of NW1/4 sec. 17, T. 107 N.,, R. 12 W. 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; slightly acid; abrupt 
smooth boundary. 

A2—7 to 12 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; dark grayish brown 
(10YR 4/2) coatings on faces of peds; weak 
medium platy structure; very friable; medium acid; 
clear wavy boundary. 

B21t—12 to 19 inches; dark yellowish brown (10YR 4/4) 
heavy silt loam; dark brown (10YR 4/3) coatings on 
faces of peds; moderate medium subangular blocky 
structure; friable; many very fine to medium tubular 
pores; common thin clay films; many thin clean silt 
and very fine sand coatings on faces of peds; 
medium acid; clear wavy boundary. 

B22t—19 to 26 inches; yellowish brown (10YR 5/4) silty 
clay loam; dark brown (10YR 4/3) coatings on faces 
of peds; moderate medium subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
common thin clay films on faces of peds and on 
inside faces of pores; few thin clean silt and very 
fine sand coatings on faces of peds; medium acid; 
clear wavy boundary. 

B23—26 to 40 inches; yellowish brown (10YR 5/4) silt 
loam high in content of coarse silt; moderate 
medium subangular blocky structure; friable; many 
very fine to medium tubular pores; few thin clay films 
on faces of peds; medium acid; clear wavy bound- 
ary. 

B3—40 to 51 inches; yellowish brown (10YR 5/4) silt 
loam high in content of coarse silt; moderate 
medium subangular blocky structure; very friable; 
many medium tubular pores; medium acid; clear 
wavy boundary. 

C—51 to 72 inches; yellowish brown (10YR 5/4) silt 
loam high in content of coarse silt; weak coarse 
subangular blocky structure; very friable; medium 
acid. 


The solum ranges from 30 to 54 inches in thickness. 
The Ap horizon has value of 3 or 4. It is slightly acid or 
neutral. The A2 horizon has value of 4 or 5 and chroma 
of 2 or 3. The B2t and C horizons have value of 4 or 5 
and chroma of 3 or 4. 


Nasset series 


The Nasset series consists of deep, well drained soils 
that are moderately permeable. These soils formed in a 
mantle of loess and a thin layer of limestone residuum. 
They are on summits and side slopes on broad uplands. 
Slopes range from 2 to 12 percent. 

Nasset soils are near Frankville and Mt. Carroll soils 
and are similar to those soils and to Waucoma soils. 
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Frankville soils are shallower to limestone bedrock than 
Nasset soils. Their position on the landscape is similar to 
that of Nasset soils. Mt. Carroll soils formed in a thick 
layer of loess. They are near the summits of hills. Wau- 
coma soils contain more sand than Nasset soils. Their 
position on the landscape is similar to that of Nasset 
soils. 

Typical pedon of Nasset silt loam, 2 to 6 percent 
slopes, 100 feet west and 240 feet north of the south- 
east corner of NW1/4 sec. 18, T. 105 N., R. 12 W. 


Ap—O to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine granular structure; friable; medium acid; abrupt 
wavy boundary. 

Bi—6 to 12 inches; dark brown (10YR 4/3) silt loam; 
moderate medium platy structure parting to moder- 
ate very fine subangular blocky; friable; strongly 
acid; abrupt wavy boundary. 

B21t—12 to 17 inches; yellowish brown (10YR 5/4) 
heavy silt loam; dark brown (10YR 4/3) coatings on 
faces of peds; strong very fine subangular blocky 
structure; friable; common thin clean very fine sand 
coatings on faces of peds; few thin clay films on 
faces of peds; common medium tubular pores; 
strongly acid; abrupt wavy boundary. 

B22t—17 to 27 inches; yellowish brown (10YR 5/4) silty 
clay loam; dark brown (10YR 4/3) coatings on faces 
of peds; strong fine subangular blocky structure; fri- 
able; few thin coatings and many thin clay films on 
faces of peds; common medium pores; strongly 
acid; abrupt wavy boundary. 

B23t—27 to 37 inches; yellowish brown (10YR 5/4) silt 
loam; moderate medium subangular blocky struc- 
ture; friable; common thin clay films; common 
medium pores; strongly acid; abrupt wavy boundary. 

\IB24—37 to 44 inches; dark brown (7.5YR 4/4) clay; 
moderate medium angular blocky structure; extreme- 
ly firm; many fine clay films on faces of peds; slightly 
acid; abrupt wavy boundary. 

lIR—44 inches; somewhat weathered limestone; frac- 
tured with dark brown (7.5YR 4/4) clay tongues pen- 
etrating the vertical joints. 


The thickness of the solum, or the depth to bedrock, 
ranges from 40 to 60 inches. Reaction is slightly acid or 
medium acid in the A horizon and slightly acid to strongly 
acid in the B and IIB horizons. 

The A1 horizon has value of 2 or 3 and chroma of 1 or 
2. Some pedons have an A2 horizon. This horizon has 
value of 4 or 5 and chroma of 2 or 3. The B2 horizon 
has chroma of 3 or 4. The IIB horizon has hue of 7.5YR 
or 10YR, value of 4 or 5, and chroma of 4 to 6. It is clay, 
silty clay, or channery or flaggy clay, and it ranges from 
0 to 50 percent coarse fragments. 
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Oronoco series 


The Oronoco series consists of deep, well drained 
soils that are moderately permeable. These soils formed 
in loamy sediments and in the underlying loess. They are 
on summits and side slopes in the uplands. Slopes range 
from 2 to 18 percent. 

Oronoco soils are similar to Mt. Carroll and Timula 
soils, which are in similar positions on the landscape. 
These similar soils contain less sand in the solum. 

Typical pedon of Oronoco loam, 6 to 12 percent 
slopes, 2,340 feet south and 820 feet east of the north- 
west corner of sec. 24, T. 108 N., R. 14 W. 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; many fine and very 
fine continuous pores; neutral; abrupt smooth 
boundary. 

A2—8 to 11 inches; dark grayish brown (10YR 4/2) 
loam, light brownish gray (10YR 6/2) dry; weak very 
fine subangular blocky structure; friable; many fine 
and very fine continuous pores; few faint very dark 
grayish brown (10YR 3/2) masses; neutral; clear 
wavy boundary. 

Bit—11 to 16 inches; brown (10YR 5/3) loam; moderate 
medium subangular blocky structure; friable; many 
fine continuous pores and few medium discontinu- 
ous pores; few thin coatings of clean sand and silt 
grains on faces of peds; few thin discontinuous clay 
films in pores; slightly acid; clear wavy boundary. 

B21t—16 to 23 inches; brown (10YR 5/3) fine sandy 
loam; moderate medium subangular blocky struc- 
ture; friable; many fine continuous pores and few 
medium discontinuous pores; few thin coatings of 
clean sand and silt grains on faces of peds; few thin 
discontinuous clay films on faces of peds; slightly 
acid; clear wavy boundary. 

B22t—23 to 34 inches; yellowish brown (10YR 5/4) fine 
sandy loam; moderate medium subangular blocky 
structure; very friable; many fine continuous pores; 
few thin discontinuous clay films on faces of peds; 
medium acid; clear wavy boundary. 

B31—34 to 45 inches; brown (10YR 5/3) fine sandy 
loam; weak medium prismatic structure; very friable; 
many fine continuous pores and few medium discon- 
tinuous pores; thin discontinuous clay films on faces 
of peds; medium acid; clear wavy boundary. 

B32—45 to 74 inches; pale brown (10YR 6/3) loam; few 
fine faint yellowish brown (10YR 5/6) mottles; weak 
medium prismatic structure; very friable; many very 
fine discontinuous pores; medium acid; clear wavy 
boundary. 

\I\C—74 to 77 inches; light yellowish brown (2.5Y 6/4) silt 
loam; few fine distinct light olive brown (2.5Y 5/6) 
mottles; massive; very friable; many very fine discon- 
tinuous pores; slight effervescence; mildly alkaline. 
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The thickness of the solum and the depth to free 
carbonates range from 48 to 84 inches. Depth to the 
underlying silty sediments ranges from 50 to more than 
100 inches. 

The A horizon typically is loam but is fine sandy loam 
in some pedons. It is slightly acid or neutral. The Ap or 
A1 horizon has value of 2 or 3 and chroma of 1 to 3. 
The A2 horizon has value of 4 or 5 and chroma of 2 or 
3. The B horizon has value of 4 to 6 and chroma of 3 or 
4. It is medium acid or slightly acid. It is dominantly fine 
sandy loam, but in most pedons the upper part is loam. 
A |IB3 or C1 horizon is in some pedons. The lIC horizon 
has hue of 10YR or 2.5Y and chroma of 3 or 4. 


Ostrander series 


The Ostrander series consists of deep, well drained 
soils that are moderately permeable. These soils formed 
in loamy glacial drift and in the underlying loamy glacial 
till. They typically are on summits and side slopes on 
broad uplands. Slopes range from 0 to 12 percent. 

Ostrander soils are similar to Floyd, Kenyon, and 
Racine soils. They are near those soils. Floyd soils are 
somewhat poorly drained and typically are on slopes 
below Ostrander soils. Kenyon soils are moderately well 
drained and typically are near the summits of uplands. 
Racine soils do not have a mollic epipedon. Their posi- 
tion on the landscape is similar to that of Ostrander 
soils. 

Typical pedon of Ostrander loam, 2 to 6 percent 
slopes, 1,070 feet west and 1,100 feet south of the 
northeast corner of SE1/4 sec. 31, T. 108 N., R. 14 W. 


Ap—O to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
granular structure; friable; slightly acid; abrupt wavy 
boundary. 

A3—8 to 14 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; many root or 
worm pores filled with very dark brown (10YR 2/2) 
material; weak very fine subangular blocky structure; 
friable; many very fine and fine tubular pores; slightly 
acid; clear wavy boundary. 

B21—14 to 18 inches; yellowish brown (10YR 5/4) loam; 
many dark brown (10YR 4/3) coatings on faces of 
peds; moderate fine and medium subangular blocky 
structure; friable; many very fine and fine tubular 
pores; slightly acid; abrupt wavy boundary. 

IIB22—18 to 29 inches; yellowish brown (10YR 5/4) 
loam; weak very fine subangular structure; friable; 
many very fine to large pores; about 10 percent fine 
gravel; slightly acid; clear wavy boundary. 

11B23—-29 to 40 inches; dark yellowish brown (10YR 4/4) 
heavy loam; moderate fine subangular blocky struc- 
ture; friable; many medium to large tubular pores; 
about 10 percent gravel; slightly acid; clear wavy 
boundary. 

IIB3—40 to 48 inches; dark brown (10YR 4/3) loam; few 
fine faint grayish brown (10YR 5/2) mottles; moder- 
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ate fine prismatic structure parting to moderate fine 
subangular blocky; friable; about 4 percent fine 
gravel; neutral; clear wavy boundary. 

\IC—48 to 70 inches; brown (10YR 5/3) loam; many faint 
gray (10YR 5/1) and yellowish brown (10YR 5/6) 
mottles; moderate medium prismatic structure; firm; 
about 4 percent coarse fragments; slight efferves- 
cence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 44 to 70 inches. The thickness of 
the upper sediments ranges from 14 to 24 inches. The 
content of coarse fragments, mostly pebbles, is as much 
as 6 percent in the upper sediments. It is 2 to 10 percent 
in the underlying glacial till. In places at least one stone 
line, in which the content of coarse fragments is as 
much as 30 percent, separates the upper sediments 
from the glacial till. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is medium acid to neutral. The B horizon has value 
of 4 or 5 and chroma of 3 or 4. It is strongly acid to 
slightly acid. The IIB horizon is sandy clay loam, light 
clay loam, or loam. The IIC horizon has value of 4 or 5 
and chroma of 3 to 6. It is loam or light clay loam. 


Otter series 


The Otter series consists of deep, very poorly drained 
soils in upland drainageways. These soils are moderately 
permeable. They formed in recent alluvium. Slopes range 
from 0 to 2 percent. 

Otter soils are similar to Radford soils and are adja- 
cent to Littleton, Garwin, and Mt. Carroll soils. They are 
more poorly drained than all of those soils. Mt. Carroll 
soils are steeper than Otter soils, and Garwin soils lack 
the stratification characteristic of Otter soils. 

Typical pedon of Otter silt loam, channeled, 200 feet 
north and 300 feet west of the southeast corner of sec. 
23, T. 105 N., R. 12 W. 


Ap—0 to 8 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; few fine distinct dark brown 
(7.5YR 3/2) mottles; weak very fine granular struc- 
ture; very friable; neutral; abrupt wavy boundary. 

A12—8 to 14 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; common fine prominent 
dark brown (7.5YR 3/2) and yellowish brown (10YR 
5/6) mottles; weak coarse subangular blocky struc- 
ture; slightly sticky; neutral; abrupt wavy boundary. 

A13—14 to 22 inches; black (N 2/0) mucky silt loam, 
very dark gray (10YR 3/1) dry; weak very fine granu- 
lar structure; slightly sticky; few fine tubular pores; 
neutral; clear wavy boundary. 

A14—22 to 30 inches; black (N 2/0) silty clay loam, very 
dark gray (10YR 3/1) dry; weak medium granular 
structure; slightly sticky; neutral; clear wavy bound- 


ary. 
A3—30 to 38 inches; very dark gray (10YR 3/1) silt 
loam; weak medium subangular blocky structure; 
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slightly sticky; mildly alkaline; clear irregular bound- 


ary. 
Cg—38 to 65 inches; greenish gray (5GY 5/1) silt loam; 
massive; slightly sticky; mildly alkaline. 


The A horizon ranges from 24 to 40 inches in thick- 
ness. It has value of dominantly 2 or 3 and chroma of 0 
to 2. In some pedons it has strata with value of 4 or 
more. It typically is silt loam, mucky silt loam, and silty 
clay loam, but the range includes loam and mucky silty 
clay loam. The C horizon has hue of 5Y or 5GY, value of 
4 or 5, and chroma of 1 or 2. It is silt loam or silty clay 
loam. 


Palms series 


The Palms series consists of deep, very poorly 
drained, organic soils that are moderately slowly perme- 
able. These soils formed in organic material derived pri- 
marily from herbaceous plants and in the underlying 
loamy glacial drift. They are mainly on toe slopes. Slopes 
range from 1 to 6 percent. 

Palms soils are near Kenyon, Maxfield, Ostrander, and 
Otter soils. None of these nearby soils are organic in the 
upper part. Kenyon and Ostrander soils are on summits 
in the uplands, and Otter and Maxfield soils are in drain- 
ageways. 

Typical pedon of Palms muck, 1 to 6 percent slopes, 
900 feet south and 720 feet west of the center of sec. 
21, T. 105 N., R. 15 W. 


Oa1—0 to 9 inches; black (10YR 2/1) sapric material; 
moderate very fine granular structure; very friable; 
about 60 percent mineral material; mildly alkaline; 
abrupt wavy boundary. 

Oa2—9 to 16 inches; very dark brown (10YR 2/2) 
broken face sapric material, black (N 2/0) rubbed; 
massive; about 30 percent fiber, 5 percent rubbed; 
massive; slightly sticky; herbaceous fiber; about 30 
percent mineral material; mildly alkaline; abrupt wavy 
boundary. 

Oa3—16 to 24 inches; black (N 2/0) broken face and 
rubbed sapric material; about 15 percent fiber, 5 
percent rubbed; massive; slightly sticky; herbaceous 
fiber; about 35 percent mineral material; slight ef- 
fervescence; mildly alkaline; abrupt wavy boundary. 

Oa4—24 to 33 inches; very dark brown (10YR 2/2) 
broken face sapric material, black (N 2/0) rubbed; 
massive; about 30 percent fiber, 5 percent rubbed; 
massive; slightly sticky; herbaceous fiber; about 30 
mineral material; slight effervescence; mildly alka- 
line; abrupt wavy boundary. 

Aib—33 to 38 inches; black (N 2/0) mucky silty clay 
loam; massive; slightly sticky; mildly alkaline; abrupt 
wavy boundary. 

A3b—38 to 45 inches; very dark gray (N 3/0) silty clay 
loam; massive; sticky; mildly alkaline; abrupt wavy 
boundary. 
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Cg—45 to 60 inches; greenish gray (5GY 6/1) silty clay 
loam; massive; sticky; mildly alkaline. 


The organic material ranges from 16 to 51 inches in 
thickness. It has free carbonates. In some pedons it 
underlies a thin surface horizon of mucky silt loam or 
mucky silty clay loam. 

The organic part of the control section is dominantly 
sapric material. The organic material either has value of 
2 or 3 and chroma of 1 or 2 or is neutral in hue and has 
value of 2 or 3 and chroma of 0. The chroma is 2 only 
on broken faces. The content of fibrous material is 0 to 
35 percent unrubbed and less than 15 percent rubbed. 
The content of mineral material ranges from 25 to 70 
percent; the higher content is in the upper part. The 
organic material is neutral or mildly alkaline. A few 
pedons have layers of hemic material as thick as 10 
inches. 

The Ab horizon either has hue of 10YR to 5Y, value of 
2 or 3, and chroma of 1 or is neutral in hue and has 
value of 2 or 3 and chroma of 0. It is loam, silt loam, clay 
loam, silty clay loam, or mucky silty clay loam. The Cg 
horizon has hue of 2.5Y to 5G and value of 4 to 6. Its 
texture is similar to that of the Ab horizon. 


Plainfield series 


The Plainfield series consists of deep, excessively 
drained, rapidly permeable soils on outwash plains and 
stream terraces. These soils formed in sandy outwash. 
Slopes range from 0 to 30 percent. 

Plainfield soils are adjacent to Waukee and Dickinson 
soils. Both of these adjacent soils have a mollic epipe- 
don and a loamy solum. 

Typical pedon of Plainfield loamy sand, 0 to 6 percent 
slopes, 600 feet south and 800 feet west of the north- 
east corner of sec. 17, T. 106 N., R. 13 W. 


Ai—0 to 4 inches; very dark brown (10YR 2/2) loamy 
sand, very dark grayish brown (10YR 3/2) dry; 
single grained; loose; about 2 percent fine gravel; 
strongly acid; abrupt irregular boundary. 

A2—4 to 10 inches; dark grayish brown (10YR 4/2) 
loamy sand, grayish brown (10YR 5/2) dry; single 
grained; loose; about 2 percent gravel; strongly acid; 
clear wavy boundary. 

B2—10 to 21 inches; dark brown (10YR 4/3) sand; 
single grained; loose; about 2 percent gravel; strong- 
ly acid; clear wavy boundary. 

C1i—21 to 30 inches; brown (10YR 5/3) sand; single 
grained; loose; medium acid; abrupt wavy boundary. 

C2—30 to 53 inches; brown (10YR 5/3) sand; single 
grained; loose; medium acid; abrupt wavy boundary. 

C3—53 to 65 inches; brown (10YR 5/3) sand; single 
grained; loose; few thin strata of dark yellowish 
brown (10YR 4/4) loamy sand as much as 1/4 inch 
thick; slightly acid. 
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The solum ranges from 18 to 34 inches in thickness. It 
is medium acid or strongly acid. The sand throughout the 
control section is dominantly medium in size, but as 
much as 25 percent is coarse or very coarse. The con- 
tent of fine gravel is 0 to 5 percent. 

The A horizon has value of 2 to 4. It typically is loamy 
sand, but the range includes sand. The B horizon has 
value of 4 or 5 and chroma of 3 or 4. It is sand or loamy 
sand. The C horizon has value of 5 or 6. 


Port Byron series 


The Port Byron series consists of deep, well drained 
soils that are moderately permeable. These soils formed 
in loess. They are on broad uplands. Slopes range from 
0 to 9 percent. 

Port Byron soils are similar to Mt. Carroll soils and are 
adjacent to Garwin, Joy, and Lindstrom soils. Mt. Carroll 
soils lack a mollic epipedon. Their position on the land- 
scape is similar to that of Port Byron soils. Garwin and 
Joy soils are more poorly drained than Port Byron soils 
and are in drainageways. Lindstrom soils have a thicker 
mollic epipedon than Port Byron soils. 

Typical pedon of Port Bryon silt loam, 1 to 5 percent 
slopes, 1,300 feet east and 200 feet south of the north- 
west corner of sec. 13, T. 108 N., R. 13 W. 


Ap—O to 6 inches; very dark brown (10YR 2/2) silt loam, 
dark grayish brown (10YR 4/2) dry; weak fine granu- 
lar structure; friable; slightly acid; abrupt wavy 
boundary. 

A12—6 to 12 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
fine granular structure; friable; many very fine to 
medium tubular pores; slightly acid; abrupt wavy 
boundary. 

A3—12 to 15 inches; very dark grayish brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; moder- 
ate very fine subangular blocky structure; friable; 
many very fine to medium tubular pores; slightly 
acid; abrupt wavy boundary. 

B21—15 to 19 inches; dark brown (10YR 4/3) silt loam; 
many very dark grayish brown (10YR 3/2) coatings 
on faces of peds; moderate medium subangular 
blocky structure; friable; many very fine to medium 
tubular pores; slightly acid; clear wavy boundary. 

B22—19 to 25 inches; dark yellowish brown (10YR 4/4) 
silt loam; moderate medium subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
slightly acid; clear wavy boundary. 

B23—25 to 32 inches; dark yellowish brown (10YR 4/4) 
silt loam; weak moderate subangular blocky struc- 
ture; very friable; many very fine to medium tubular 
pores; slightly acid; clear wavy boundary. 

B3—32 to 46 inches; yellowish brown (10YR 5/4) silt 
loam; weak coarse subangular blocky structure; very 
friable; many very fine to medium tubular pores; neu- 
tral; clear wavy boundary. 
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C—46 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; massive; very friable; neutral. 


The thickness of the solum ranges from 36 to 60 
inches and that of the mollic epipedon from 12 to 24 
inches. The depth to free carbonates typically is more 
than 60 inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is slightly acid or medium acid. The B horizon has 
value of 4 or 5 and chroma of 3 or 4. It is medium acid 
to neutral. The C horizon has hue of 10YR or 2.5Y and 
chroma of 3 to 6. 


Racine series 


The Racine series consists of deep, well drained and 
moderately well drained, moderately permeable soils on 
glacial uplands. These soils formed in erosional sedi- 
ments and in the underlying glacial till. Slopes range 
from 1 to 18 percent. 

Racine soils are similar to Coggon and Ostrander soils 
and are adjacent to Floyd and Maxfield soils. Coggon 
soils are moderately well drained. Their position on the 
landscape is similar to that of Racine soils. Ostrander 
soils also are in similar positions on the landscape. They 
have a mollic epipedon. The somewhat poorly drained 
Floyd soils are lower on the landscape than Racine soils. 
The poorly drained Maxfield soils are mainly in drain- 
ageways. 

Typical pedon of Racine silt loam, 1 to 6 percent 
slopes, 990 feet north and 380 feet east of the south- 
west corner of NW1/4 sec. 35, T. 105 N., R. 14 W. 


A1—0 to 8 inches; very dark brown (10YR 2/2) silt joam, 
dark grayish brown (10YR 4/2) dry; moderate very 
fine granular structure; friable; many fine fibrous 
roots; medium acid; abrupt wavy boundary. 

A2—8 to 12 inches; dark grayish brown (10YR 4/2) silt 
loam, light brownish gray (10YR 6/2) dry; moderate 
medium platy structure; very friable; many fine very 
dark brown (10YR 2/2) tubular pore fillings; medium 
acid; abrupt wavy boundary. 

B21t—12 to 18 inches; dark yellowish brown (10YR 4/4) 
clay loam; dark brown (10YR 4/3) coatings on faces 
of peds; moderate medium very fine subangular 
blocky structure; friable; common very fine and fine 
open tubular pores; few thin clay films on faces of 
peds; strongly acid; abrupt wavy boundary. 

IIB22t—18 to 28 inches; dark yellowish brown (10YR 
4/4) clay loam; dark brown (10YR 4/3) coatings on 
faces of peds; moderate fine subangular blocky 
structure; friable; common very fine and fine open 
continuous tubular pores; few thin clay films on 
faces of peds; about 3 percent coarse fragments; 
strongly acid; abrupt wavy boundary. 

IIB23t—28 to 40 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium subangular 
blocky structure; friable; common fine continuous tu- 


104 


bular pores; few thin horizontal and vertical strata of 
sand; few thin clay films on faces of peds; about 10 
percent coarse fragments; strongly acid; abrupt 
wavy boundary. 

liB3t—40 to 46 inches; yellowish brown (10YR 5/4) 
sandy clay loam; moderate medium prismatic struc- 
ture; friable; common thick pores lined or filled with 
dark brown (10YR 3/3) clay; common very fine and 
fine continuous open tubular pores; about 8 percent 
coarse fragments; neutral; clear wavy boundary. 

IIC1—46 to 55 inches; brown (10YR 5/3) loam; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
weak coarse subangular blocky structure; friable; 
about 8 percent coarse fragments; slight efferves- 
cence; mildly alkaline; abrupt wavy boundary. 

I1C2—55 to 65 inches; brown (10YR 5/3) loam; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
massive; very firm; about 8 percent coarse frag- 
ments; slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 36 to 64 
inches. The depth to free carbonates ranges from 40 to 
70 inches. The thickness of the upper sediments ranges 
from 14 to 24 inches. In many pedons a thin layer rang- 
ing to as much as 15 percent coarse fragments sepa- 
rates the upper sediments from the glacial till. The A 
horizon is slightly acid or medium acid, and the B horizon 
and most parts of the IIB horizon are medium acid or 
strongly acid. 

The A1 or Ap horizon has value of 2 or 3 and chroma 
of 1 or 2. It typically is silt loam but in some pedons is 
loam. The A2 horizon has value of 4 or 5 and chroma of 
2 or 3. It does not occur in some pedons. The B horizon 
has value of 4 or 5 and chroma of 3 or 4. It is silt loam, 
silty clay loam, or clay loam. The IIB horizon has value of 
4 to 6 and chroma of 3 to 5. It is clay loam, sandy clay 
loam, or ioam. 


Radford series 


The Radford series consists of deep, somewhat poorly 
drained soils that are moderately permeable. These soils 
formed in alluvium on low lying flood plains. Slopes are 0 
to 2 percent. 

Radford soils are similar to Arenzville and Otter soils 
and are near Littleton and Sawmill soils. Arenzville and 
Otter soils and the Radford soils are in similar positions 
on the landscape. Arenzville soils are moderately well 
drained and Otter soils very poorly drained. Littleton and 
Sawmill soils are on the higher parts of flood plains and 
have not accumulated a significant amount of recent 
sediments. 

Typical pedon of Radford silt loam, 280 feet south and 
1,000 feet east of the northwest corner of SW1/4 sec. 
31, T. 105 N., R. 11 W. 


Ai—0 to 12 inches; very dark gray (10YR 3/1) silt loam, 
grayish brown (10YR 5/2) dry; moderate medium 
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granular structure; very friable; mildly alkaline; slight 
effervescence; clear wavy boundary. 

C1—12 to 29 inches; very dark gray (10YR 3/1) silt 
loam, grayish brown (10YR 5/2) dry; few thin grayish 
brown (10YR 5/2) strata; weak medium platy struc- 
ture; friable; many very fine to medium pores; mildly 
alkaline; slight effervescence; clear wavy boundary. 

A12b—29 to 38 inches; black (N 2/0) silt loam; moder- 
ate medium subangular blocky structure; friable; 
many very fine to medium pores; mildly alkaline; 
slight effervescence; clear wavy boundary. 

A13b—38 to 52 inches; black (10YR 2/1) silt loam; 
many prominent strong brown (7.5YR 5/6) mottles; 
moderate medium subangular blocky structure; fri- 
able; common very fine and fine tubular pores; 
mildly alkaline; clear wavy boundary. 

B2gb—52 to 72 inches; dark gray (10YR 4/1) silt loam; 
weak medium subangular blocky structure; slightly 
sticky; mildly alkaline. 


The solum ranges from 8 to 20 inches in thickness. It 
formed in recent sediments 15 to 35 inches thick. The 
buried solum ranges from 25 to 50 inches in thickness. 
Reaction is neutral or mildly alkaline throughout the pro- 
file. 

The A1 horizon has value of 2 or 3 and chroma of 1 or 
2. The C1 horizon has value of dominantly 3 and chroma 
of 1 or 2. It has few to many strata with value of 4 or 5. 
The Ab and Bb horizons are silt loam or silty clay loam. 


Readlyn series 


The Readlyn series consists of deep, somewhat poorly 
drained soils that are moderately slowly permeable. 
These soils formed in a thin layer of loamy sediments 
and in the underlying firm glacial till. A thin stone line 
separates the loamy sediments from the glacial till. The 
soils are on side slopes on uplands that have low relief. 
Slopes range from 0 to 3 percent. 

Readlyn soils are similar to Kasson and Kenyon soils 
and are near Maxfield soils. Kasson soils lack a mollic 
epipedon. Their position on the landscape is similar to 
that of Readlyn soils. Kenyon soils are moderately well 
drained and are on summits. Maxfield soils are poorly 
drained and are in drainageways or on head slopes. 

Typical pedon of Readlyn loam, 600 feet south and 
740 feet west of the northeast corner of NE1/4 sec. 28, 
T. 105 .N., R. 15 W. 


Ap—0 to 7 inches; black (10YR 2/1) loam high in con- 
tent of silt, dark gray (10YR 4/1) dry; weak very fine 
granular structure; friable; medium acid; abrupt wavy 
boundary. 

A12—7 to 10 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; friable; 
slightly acid; clear wavy boundary. 

A3—10 to 16 inches; very dark grayish brown (10YR 
3/2) loam high in content of silt, grayish brown 
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(10YR 5/2) dry; moderate medium subangular 
blocky structure; friable; many very fine to medium 
tubular pores; medium acid; clear wavy boundary. 

B21—16 to 22 inches; dark grayish brown (10YR 4/2) 
loam high in content of silt; dark gray (10YR 4/1) 
coatings on faces of peds; common medium faint 
dark brown (10YR 4/3) mottles; moderate medium 
subangular blocky structure; friable; many very fine 
and fine tubular pores; strongly acid; abrupt wavy 
boundary. 

\IB22—22 to 32 inches; yellowish brown (10YR 5/4) 
loam; dark gray (10YR 4/1) coatings on faces of 
peds; common medium faint dark grayish brown 
(10YR 4/2) mottles; moderate fine subangular 
blocky structure; firm; about 8 percent coarse frag- 
ments occurring mostly as a thin stone line at the 
top of the horizon; common very fine and fine tubu- 
lar pores; strongly acid; clear wavy boundary. 

IIB23—32 to 44 inches; yellowish brown (10YR 5/4) 
loam; common medium faint grayish brown (10YR 
5/2) mottles; moderate fine subangular blocky struc- 
ture; firm; common very fine and fine tubular pores; 
about 4 percent coarse fragments of mixed lithology; 
slightly acid; clear wavy boundary. 

liC—44 to 65 inches; brown (10YR 5/3) loam; common 
medium distinct strong brown (7.5YR 5/6) and gray 
(10YR 6/1) mottles; moderate coarse subangular 
blocky structure; very firm; very few pores; about 6 
percent coarse fragments of mixed lithology; slight 
effervescence; mildly alkaline. 


The thickness of the solum and the depth to carbon- 
ates range from 40 to 60 inches. The A horizon has 
chroma of 1 or 2. It is medium acid to neutral. The B2 
horizon has chroma of 2 or 3 and has few or common 
mottles. The IIB horizon has value of 4 or 5 and chroma 
of 3 or 4. It has few to many low or high chroma mottles. 
It ranges from strongly acid to neutral. The IIC horizon 
has value of 5 or 6 and chroma of 3 to 6. 


Richwood series 


The Richwood series consists of deep, well drained, 
moderately permeable soils on low lying outwash plains 
and stream terraces. These soils formed in a mantle of 
silty and loamy sediments over outwash sand. Slopes 
are 0 to 2 percent. 

Richwood soils are similar to the Port Byron soils and 
are adjacent to Littleton and Radford soils. Port Byron 
soils lack an argillic horizon. They are on uplands. Little- 
ton soils are somewhat poorly drained. Their position on 
the landscape is similar to that of Richwood soils. Rad- 
ford soils are on the lower lying flood plains and are 
somewhat poorly drained. 

Typical pedon of Richwood silt loam, 0 to 2 percent 
slopes, 200 feet north and 620 feet west of the south- 
east corner of sec. 4, T. 107 N., R. 15 W. 
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Ap—O to 10 inches; black (10YR 2/1) silt loam, very 
dark gray (10YR 3/1) dry; weak very fine granular 
structure; very friable; about 2 percent fine gravel; 
slightly acid; clear wavy boundary. 

A12—10 to 16 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; black 
(10YR 2/1) coatings on faces of peds; weak very 
fine subangular blocky structure; friable; many very 
fine to medium tubular pores; about 1 percent fine 
gravel; neutral; clear wavy boundary. 

A3—16 to 24 inches; dark brown (10YR 3/3) silt loam, 
brown (10YR 5/3) dry; many very dark grayish 
brown (10YR 3/2) coatings on faces of peds; weak 
fine subangular blocky structure; friable; many very 
fine to medium tubular pores; about 1 percent fine 
gravel; neutral; clear wavy boundary. 

B21t—24 to 34 inches; dark brown (10YR 4/3) silt loam; 
common very dark grayish brown (10YR 3/2) coat- 
ings on faces of peds; moderate fine and medium 
subangular blocky structure; friable; many very fine 
to medium tubular pores; common thin clay films 
and few thin clean very fine sand grains on faces of 
peds and in pores; neutral; clear wavy boundary. 

B22t—34 to 40 inches; yellowish brown (10YR 5/4) silt 
loam; dark brown (10YR 4/3) coatings on faces of 
peds; moderate medium subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
few thin clay films in pores; medium acid; clear wavy 
boundary. 

B23t—40 to 50 inches; yellowish brown (10YR 5/4) 
loam; weak very fine prismatic structure; friable; 
common very fine to medium tubular pores; about 4 
percent gravel; medium acid; abrupt wavy boundary. 

1IB24t—50 to 59 inches; dark brown (10YR 4/3) sandy 
loam; weak medium subangular blocky structure; 
very friable; many thin clay bridgings on sand grains 
and pebbles; about 10 percent gravel; slightly acid; 
clear irregular boundary. 

IC—59 to 70 inches; brown (10YR 5/8) sand; single 
grained; loose; about 4 percent gravel; mildly alka- 
line. 


The thickness of the solum ranges from 50 to 60 
inches and that of the mollic epipedon from 20 to 32 
inches. The solum ranges from medium acid to neutral. 

The A horizon has value of 2 or 3 and chroma of 1 to 
3. The B2 horizon has value of 4 or 5 and chroma of 3 
to 5. It is silt loam, loam, or light silty clay loam and has 
few to many clay films. The content of coarse fragments 
is as much as 20 percent in the IIB horizon. The lIC 
horizon has value of 4 to 6 and chroma of 3 or 4. It is 
slightly acid to mildly alkaline. 


Rockton series 


The Rockton series consists of moderately deep, well 
drained, moderately permeable soils on uplands. These 
soils formed in a mantle of loamy glacial drift over lime- 


106 


stone bedrock residuum. Slopes range from 0 to 12 
percent. 

Rockton soils are similar to Whalan soils and are near 
Atkinson and Channahon soils. Their position on the 
landscape is similar to that of all of those soils. Atkinson 
soils have a thicker solum than Rockton soils, and Chan- 
nahon soils are shallower to bedrock. Whalan soils lack 
a mollic epipedon. 

Typical pedon of Rockton loam, 1 to 6 percent slopes, 
170 feet south and 1,295 feet west of the northeast 
corner of sec. 31, T. 106 N., R. 12 W. 


Ap—O to 10 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak very fine 
granular structure; very friable; slightly acid; abrupt 
wavy boundary. 

A3—10 to 15 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; weak fine 
subangular blocky structure; very friable; medium 
acid; clear irregular boundary. 

B21t—15 to 21 inches; dark brown (10YR 4/3) loam; 
very dark grayish brown (10YR 3/2) coatings on 
faces of peds; moderate fine angular blocky struc- 
ture; very friable; many fine and very fine pores; few 
thin clay films on faces of peds; about 3 percent 
coarse fragments; medium acid; clear wavy bound- 


ary. 

B22t—21 to 26 inches; dark yellowish brown (10YR 4/4) 
sandy clay loam; dark brown (10YR 4/3) coatings 
on faces of peds; moderate fine subangular blocky 
structure; friable; many very fine and fine pores; thin 
continuous clay films on faces of peds and clay 
bridging on sand grains; about 3 percent coarse 
fragments; strongly acid; clear wavy boundary. 

IIB3—26 to 31 inches; dark yellowish brown (10YR 4/4) 
clay; moderate fine subangular blocky structure; firm; 
continuous clay films on faces of peds; about 6 
percent coarse fragments; medium acid; clear wavy 
boundary. 

IIR—31 inches; limestone bedrock; weathered along 
joints and partly fractured in the upper 2 feet. 


The thickness of the solum, or the depth to limestone 
bedrock, ranges from 20 to 40 inches. The solum ranges 
from 0 to 6 percent coarse fragments of mixed lithology. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It typically is loam, but in some pedons it is sandy 
loam or silt loam. It is medium acid or slightly acid. The 
B horizon has value of 4 or 5. It is strongly acid to 
slightly acid. It is loam, sandy clay loam, or clay loam. 
The IIB horizon is clay loam, silty clay loam, clay, or silty 
clay. 


Root series 


The Root series consists of deep, poorly drained soils 
that are moderately permeable in the upper part and 
very rapidly permeable in the lower part. These soils 
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formed in a loamy mantle of recent alluvium over frag- 
mental sediments. They are on flood plains. Slopes 
range from 1 to 4 percent. 

Root soils are near Brodale, Minneiska, and Marlean 
soils. Brodale and Mariean soils are on valley walls and 
are better drained than Root soils. Minneiska soils are 
moderately well drained. They do not have a high con- 
tent of coarse fragments in the IIC horizon. 

Typical pedon of Root silt loam, 900 feet west and 
1,960 feet south of the northeast corner of sec. 21, T. 
105 N., R. 13 W. 


A1i1—0 to 17 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; many thin dark grayish 
brown (10YR 4/2) strata; few fine distinct dark 
brown (7.5YR 3/2) mottles; moderate thin platy 
structure; very friable; mildly alkaline; abrupt wavy 
boundary. 

A12—17 to 34 inches; very dark gray (10YR 3/1) silt 
loam, gray (10YR 5/1) dry; few strata of channery 
loam; common fine distinct dark brown (7.5YR 3/2) 
mottles; moderate medium platy structure; very fri- 
able; few thick strata of channery loam; mildly alka- 
line; abrupt wavy boundary. 

IIC—34 to 50 inches; very dark gray (10YR 3/1) chan- 
nery loam; common medium distinct dark brown 
(7.5YR 3/2) mottles; massive; very friable; about 30 
percent channers and 20 percent gravel; strong ef- 
fervescence; mildly alkaline. 


Depth to the IIC horizon ranges from 20 to 40 inches. 
The A horizon generally has value of 2 or 3 and chroma 
of 1 but has subhorizons with value of 4 or 5 and 
chroma of 2. It typically is silt loam, but in some pedons 
it is coarser textured and ranges to 35 percent coarse 
fragments. It is neutral or mildly alkaline. The IIC horizon 
has hue of 10YR or 2.5Y, value of 3 to 5, and chroma of 
1 or 2. It has few to many mottles. It is sandy loam, fine 
sandy loam, loam, or silt loam in the fine earth fraction 
and ranges from 35 to 90 percent coarse fragments, 
dominantly channers. It is mildly alkaline or moderately 
alkaline. 


Salida series 


The Salida series consists of deep, excessively 
drained soils that are very rapidly permeable. These soils 
formed in sandy and gravelly glacial outwash. They are 
on dissected valley trains and kames. Slopes range from 
12 to 35 percent. 

Salida soils are similar to Dowagiac and Lilah soils. 
They are near those soils. Dowagiac soils have an argil- 
lic horizon. Lilah soils have a thicker solum than Salida 
soils. 

Typical pedon of Salida gravelly sandy loam, 12 to 35 
percent slopes, 1,200 feet west and 820 feet south of 
the northeast corner of SE1/4 sec. 21, T. 108 N., R. 14 
W. 
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A1—0 to 6 inches; very dark grayish brown (10YR 3/2) 
gravelly sandy loam, grayish brown (10YR 5/2) dry; 
weak fine granular structure; very friable; about 15 
percent coarse fragments, mostly pebbles; mildly al- 
kaline; abrupt wavy boundary. 

A3—6 to 12 inches; very dark grayish brown (10YR 3/2) 
gravelly loamy coarse sand, grayish brown (10YR 
5/2) dry; weak fine granular structure; very friable; 
about 15 percent coarse fragments, mostly pebbles; 
mildly alkaline; abrupt wavy boundary. 

B2—12 to 18 inches; dark yellowish brown (10YR 4/4) 
gravelly coarse sand; very dark grayish brown (10YR 
3/2) masses; single grained; loose; about 40 per- 
cent coarse fragments; mildly alkaline; abrupt wavy 
boundary. 

Ci—18 to 32 inches; yellowish brown (10YR 5/4) loose- 
ly cemented gravel; massive; slight effervescence; 
mildly alkaline; abrupt wavy boundary. 

C2—32 to 60 inches; yellowish brown (10YR 5/4) gravel- 
ly coarse sand; single grained; loose; about 40 per- 
cent gravel; slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 7 to 20 inches 
and the depth to carbonates from 10 to 25 inches. The 
content of coarse fragments ranges from 35 to 50 per- 
cent in the control section. 

The A horizon has value of 2 or 3. It typically is 
gravelly sandy loam and gravelly loamy coarse sand, but 
the range includes loamy sand and gravelly loamy sand. 
The B horizon has value of 4 or 5 and chroma of 3 or 4. 
It is gravelly coarse sand or graveily loamy coarse sand. 
The C horizon has chroma of 3 or 4. It is gravel, coarse 
sand, or gravelly coarse sand. 


Sawmill series 


The Sawmill series consists of deep, poorly drained 
soils that are moderately slowly permeable. These soils 
formed in alluvium. They are on flood plains. Slopes are 
0 to 1 percent. 

Sawmill soils are similar to Kato, Littleton, Otter, and 
Radford soils. Kato soils typically are in drainageways. 
They have a thinner mollic epipedon than Sawmill soils. 
Littleton soils are somewhat poorly drained. Otter and 
Radford soils are on the lower lying flood plains. Part of 
their solum contains recent stratified sediments. 

Typical pedon of Sawmill silty clay loam, 395 feet 
north and 1,120 feet east of the southwest corner of 
sec. 33, T. 107 N., R. 14 W. 


A11—0 to 10 inches; black (N 2/0) silty clay loam, very 
dark gray (10YR 3/1) dry, weak very fine granular 
structure; friable; slightly sticky; neutral; abrupt wavy 
boundary. 

A12—10 to 18 inches; black (N 2/0) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate very fine granu- 
lar structure; friable; many very fine to medium tubu- 
lar pores; neutral; clear wavy boundary. 
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A13—18 to 25 inches; black (N 2/0) silty clay loam, very 
dark gray (10YR 3/1) dry; moderate fine granular 
structure; friable; slightly sticky; common very fine to 
medium tubular pores; neutral; clear wavy boundary. 

A14—25 to 30 inches; black (5Y 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; few medium prominent 
strong brown (7.5YR 5/6) channel fillings; strong 
medium angular blocky structure; friable; slightly 
sticky; neutral; clear wavy boundary. 

B2g—30 to 41 inches; dark gray (5Y 4/1) silty clay loam; 
very dark gray (SY 3/1) coatings on faces of peds; 
many coarse prominent dark brown (7.5YR 4/4) and 
strong brown (7.5YR 5/6) mottles; moderate fine 
prismatic structure; friable; few medium and large 
tubular pores; neutral; gradual wavy boundary. 

Cg—41 to 65 inches; gray (5Y 5/1) silty clay loam; many 
medium strong brown (7.5YR 5/6) mottles; massive; 
firm; mildly alkaline. 


The thickness of the solum ranges from 36 to 54 
inches and that of the mollic epipedon from 24 to 36 
inches. Reaction is neutral or slightly acid in the solum 
and mildly alkaline or moderately alkaline in the C hori- 
zon. 

The A horizon typically is silty clay loam, but the range 
includes heavy silt loam. The B2g horizon has hue of 
10YR to 5Y, value of 4 or 5, and chroma of 1 or 2. It is 
silt loam, silty clay loam, or clay loam. The C horizon has 
hue of 5Y or 2.5Y, value of 4 to 6, and chroma of 1 to 3. 
It is silty clay loam or silt loam. In some pedons coarse 
textured material is within a depth of 60 inches. 


Schapville series 


The Schapville series consists of moderately deep, 
moderately well drained soils that are very slowly perme- 
able. These soils formed in a thin mantle of loess and in 
material derived from the underlying calcareous shale. 
They are on side slopes and summits in the uplands. 
Slopes range from 6 to 25 percent. 

The Schapville soils in Olmsted County have a thinner 
mantle of loess than is defined as the range for the 
Schapville series. Also, they lack an argillic horizon. 
These differences, however, do not affect the use and 
behavior of the soils. 

Schapville soils are near Brodale, Shuillsburg, and 
Sogn soils. Brodale soils formed in loamy material con- 
taining many limestone fragments. Shullsburg soils con- 
tain less clay in the upper part of the solum than Schap- 
ville soils. They are mainly on foot slopes below the 
Schapville soils. Sogn soils have limestone bedrock at a 
depth of 20 inches or less. They are on shoulders near 
the summits of hills. 

Typical pedon of Schapville silty clay loam, 12 to 25 
percent slopes, 540 feet south and 500 feet east of the 
northwest corner of NE1/4 sec. 10, T. 107 N., R. 15 W. 


Ap—O to 7 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; moderate fine granular struc- 
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ture; slightly sticky; few channers and flagstones; 
mildly alkaline; clear wavy boundary. 

A3—7 to 15 inches; black (10YR 2/1) silty clay loam, 
dark gray (10YR 4/1) dry; strong very fine angular 
blocky structure; slightly sticky; mildly alkaline; clear 
wavy boundary. 

IIB2—15 to 20 inches; olive brown (2.5Y 4/4) clay; 
common medium distinct unoxidized masses of 
greenish gray (5GY 6/1) shale; weak medium sub- 
angular blocky structure; sticky; about 5 percent 
limestone channers; slight effervescence; mildly al- 
kaline; gradual wavy boundary. 

\ICr-—20 to 60 inches; greenish gray (5GY 6/1) shale; 
massive; extremely firm; slight effervescence; mildly 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 15 to 30 inches. The solum 
ranges to as much as 10 percent flagstones or chan- 
ners. It ranges from medium acid to mildly alkaline. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It typically is silty clay loam but is heavy silt loam or 
silty clay in some pedons. The B horizon has hue of 
tOYR, 2.5Y, or 5Y; value of 4 or 5; and chroma of 3 to 5. 
It is silty clay or clay. The C horizon is greenish gray, 
gray, or bluish gray clay or soft shale. 


Shullsburg series 


The Shullsburg series consists of moderately deep, 
somewhat poorly drained soils that are slowly perme- 
able. These soils are on foot slopes in the uplands. They 
formed in silty sediments and in material derived from 
the underlying shale. Slopes range from 2 to 12 percent. 

Shullsburg soils are similar to Haverhill soils and are 
near those soils and Marlean and Schapville soils. Ha- 
verhill soils are on foot slopes and are very poorly 
drained. Marlean soils are steep and very steep and are 
on side slopes. They formed in fragmented material that 
is mostly of limestone lithology. Schapville soils are on 
side slopes and are moderately well drained. 

Typical pedon of Shullsburg silt loam, 2 to 6 percent 
slopes, 1,230 feet south and 1,000 feet east of the 
northwest corner of sec. 3, T. 107 N., R. 15 W. 


Ap—O to 10 inches; black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; moderate very fine granular 
structure; neutral; abrupt wavy boundary. 

A3—10 to 17 inches; very dark grayish brown (10YR 
3/2) silt loam, gray ({0YR 5/1) dry; moderate very 
fine granular structure; friable; many very fine tubular 
pores; slightly acid; gradual irregular boundary. 

B21t—17 to 23 inches; dark grayish brown (10YR 4/2) 
silty clay loam; many very dark grayish brown (10YR 
3/2) coatings on faces of peds; common medium 
distinct yellowish brown (10YR 5/4) mottles; moder- 
ate very fine subangular blocky structure; friable; few 
thin clay films on faces of peds; slightly acid; clear 
wavy boundary. 
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B22t—23 to 26 inches; dark brown (10YR 4/3) silty clay 
loam; very dark grayish brown (10YR 3/2) coatings 
on faces of peds; common fine faint grayish brown 
(10YR 5/2) mottles; moderate fine subangular 
blocky structure; friable; common thin clay films on 
faces of peds; slightly acid; gradual wavy boundary. 

liB23t—26 to 31 inches; yellowish brown (10YR 5/6) 
clay; few coarse prominent greenish gray (5GY 6/1) 
mottles; strong fine angular blocky structure; firm; 
many very fine and fine tubular pores; common thick 
black clay films; slightly acid; gradual wavy bound- 


ary. 

IIB3—31 to 37 inches; yellowish brown (10YR 5/4) clay; 
many medium distinct greenish gray (6GY 6/1) mot- 
tles; weak coarse prismatic structure; extremely firm; 
few fine and very fine tubular pores; common black 
clay films in fine pores; slightly acid; gradual wavy 
boundary. 

lI\Cr—37 to 60 inches; greenish gray (SGY 6/1) shale; 
many coarse prominent yellowish brown (10YR 5/4) 
mottles; weak coarse prismatic structure; extremely 
firm; slight effervescence; mildly alkaline. 


The thickness of the solum, or the depth to shale 
bedrock, ranges from 20 to 40 inches. The thickness of 
the loess mantle is 15 to 30 inches. The solum ranges to 
as much as 15 percent fragments of unweathered shale, 
limestone, and sandstone. It is slightly acid or neutral. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It is typically silt loam, but the range includes silty clay 
loam. The B horizon has hue of 10YR or 2.5Y, value of 4 
to 6, and chroma of 2 to 4. The IIB horizon has hue of 
10YR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 to 6. 
The B and IIB horizons are silty clay loam, silt loam, silty 
clay, heavy silty clay loam, or clay. The C horizon has 
hue of 5GY, 5BG, or 2.5Y; value of 4 to 6; and chroma 
of 1 or 2. 


Skyberg series 


The Skyberg series consists of deep, somewhat poorly 
drained soils that are moderately slowly permeable. 
These soils formed in a mantle of loess and in the 
underlying glacial till. They are above drainageways on 
broad uplands. Slopes are 0 to 2 percent. 

Skyberg soils are similar to Kasson soils. They are 
adjacent to those soils. Kasson soils are moderately well 
drained and are on summits. 

Typical pedon of Skyberg silt loam, 880 feet west and 
1,220 feet north of the southeast corner of NW1/4 sec. 
19, T. 105 N., R. 14 W. 


A1—O to 6 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak very 
fine granular structure; slightly acid; abrupt smooth 
boundary. 

A2—6 to 11 inches; grayish brown (10YR 5/2) silt loam, 
light brownish gray (10YR 6/2) dry; many medium 
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faint brown (10YR 5/3) mottles; moderate very thin 
platy structure; very friable; many very fine to 
medium tubular pores; many thin continuous coat- 
ings of clean coarse silt and very fine sand on faces 
of peds; slightly acid; clear irregular boundary. 

B1i—11 to 15 inches; grayish brown (10YR 5/2) silty clay 
loam; many medium faint brown (10YR 5/3) and few 
fine distinct yellowish brown (10YR 5/6) mottles; 
moderate fine subangular blocky structure; friable; 
many very fine to medium tubular pores; continuous 
clean coatings of very fine sand and silt on faces of 
peds; strongly acid; clear irregular boundary. 

B21—15 to 24 inches; grayish brown (10YR 5/2) silty 
clay loam; common medium faint brown (10YR 5/3) 
and common fine distinct yellowish brown (10YR 
5/6) mottles; moderate fine subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
continuous clean coatings of very fine sand and silt 
on faces of peds; very strongly acid; abrupt wavy 
boundary. 

(IB22t—24 to 29 inches; yellowish brown (10YR 5/6) fine 
sandy loam; moderate fine prismatic structure; fri- 
able; common very fine to medium tubular pores; 
many clean coatings of very fine sand and silt on 
faces of peds; many clay films in pores; about 10 
percent coarse fragments; strongly acid; clear irregu- 
lar boundary. 

IIB23t—29 to 34 inches; yellowish brown (10YR 5/4) 
loam; many medium faint grayish brown (10YR 5/2) 
mottles; few light gray coatings on faces of peds; 
moderate medium prismatic structure; very firm; few 
very fine and fine tubular pores; many thin clay films 
on some prism faces and in pores; about 5 percent 
coarse fragments; strongly acid; clear wavy bound- 


ary. 

liIB3—34 to 46 inches; yellowish brown (10YR 5/4) loam; 
many medium faint grayish brown (10YR 5/2) mot- 
tles; moderate medium subangular blocky structure; 
very firm; few fine pores; few thin clay films in pores 
and on faces of peds; about 4 percent coarse frag- 
ments; strongly acid; clear wavy boundary. 

IIC—46 to 70 inches; brown (10YR 5/3) loam; many 
medium faint gray (10YR 6/1) mottles; massive; fri- 
able; about 6 percent coarse fragments; medium 
acid. 


The thickness of the solum ranges from 40 to 65 
inches and that of the upper mantle from 16 to 24 
inches. The depth to free carbonates is 65 inches or 
more. 

The A horizon is slightly acid or medium acid. The A1 
or Ap horizon has value of 2 or 3 and chroma of 1 or 2. 
The A2 horizon has value of 4 or 5 and chroma of 1 or 
2. The B and IIB2 horizons have value of 4 to 6. The B 
horizon has chroma of 1 or 2. The IIB2 horizon has 
chroma of 3 to 6. It has few to many low chroma mot- 
tles. The B and IIB2 horizons are strongly acid or very 
strongly acid. The B horizon is silty clay loam, heavy silt 
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loam, or light clay loam, and the IIB2 horizon is domi- 
nantly loam and heavy loam and thin layers of fine sandy 
loam to loamy sand. The IIC horizon has value and 
chroma of 3 to 6. It ranges from medium acid to mildly 
alkaline. 


Sogn series 


The Sogn series consists of somewhat excessively 
drained, moderately permeable soils that are shallow 
over limestone bedrock. These soils are on the upper 
summits and shoulders of hills on dissected terrain. 
Slopes range from 4 to 12 percent. 

Sogn soils are similar to Channahon soils and are near 
Brodale soils. Channahon soils are leached in the upper 
part of the solum. Their position on the landscape is 
similar to that of Sogn soils. Brodale soils do not have 
lithic contact within a depth of 20 inches. They typically 
are downslope from Sogn soils, on back slopes that 
make up the escarpments of valley walls. They are mod- 
erately steep to very steep. 

Typical pedon of Sogn loam, 4 to 12 percent slopes, 
360 feet south and 800 feet west of the northeast corner 
of NW1/4 sec. 21, T. 106 N., R. 15 W. 


Ai—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; very fine granu- 
lar structure; friable; about 20 percent channers; 
slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

IIC-—8 to 12 inches; broken limestone fragments as 
small as channers and as large as flagstones; mildly 
alkaline; strong effervescence; abrupt wavy bound- 


ary. 
IIR—12 inches; hard limestone. 


The thickness of the solum and the depth to hard 
limestone range from 6 to 20 inches. The A horizon has 
value and chroma of 2 or 3. It is mildly alkaline or 
moderately alkaline. As much as 35 percent of the solum 
is coarse fragments. 


Spillville series 


The Spillville series consists of deep, moderately well 
drained soils that are moderately permeable. These soils 
formed in alluvium on flood plains. Slopes are 0 to 2 
percent. 

Spillville soils are similar to Littleton soils and are adja- 
cent to Kalmarville and Radford soils. Littleton soils are 
on the higher lying terraces and are somewhat poorly 
drained. Kalmarville and Radford soils are on the lower 
lying flood plains and are more poorly drained than Spill- 
ville soils. 

Typical pedon of Spillville silt loam, 300 feet west and 
300 feet north of the southeast corner of NW1/4 sec. 
24, T. 106.N., R. 15 W. 
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Ap—0 to 7 inches; black (10YR 2/1) heavy silt loam high 
in content of sand, dark gray (10YR 4/1) dry; weak 
very fine granular structure; friable; slightly acid; 
abrupt wavy boundary. 

A12—7 to 29 inches; black (10YR 2/1) silt loam high in 
content of sand, dark gray (10YR 4/1) dry; moder- 
ate fine granular structure; friable; many very fine to 
medium pores; neutral; clear wavy boundary. 

A13—29 to 39 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; black (10YR 
2/1) coatings on faces of peds; weak very fine pris- 
matic structure; many very fine to medium tubular 
pores; about 1 percent gravel; neutral; clear wavy 
boundary. 

B21—39 to 45 inches; dark grayish brown (10YR 4/2) 

’ loam; moderate fine prismatic structure parting to 
moderate fine subangular blocky; friable; many very 
fine to medium tubular pores; about 1 percent 
gravel; neutral; clear wavy boundary. 

B22—45 to 52 inches; grayish brown (10YR 5/2) loam; 
few medium faint dark yellowish brown (10YR 4/4) 
mottles; moderate medium subangular blocky struc- 
ture; friable; common medium tubular pores; about 1 
percent gravel; neutral; clear wavy boundary. 

B3—52 to 60 inches; grayish brown (10YR 5/2) loam; 
common coarse distinct yellowish brown (10YR 5/6) 
mottles; weak medium subangular blocky structure; 
friable; mildly alkaline; abrupt smooth boundary. 

IIC—60 to 70 inches; grayish brown (10YR 5/2) coarse 
sand; single grained; loose; about 10 percent fine 
gravel; mildly alkaline. 


The thickness of the solum and the depth to free lime 
range from 40 to 60 inches. The thickness of the mollic 
epipedon ranges from 24 to 60 inches. The depth to 
underlying sand ranges from 55 to 70 inches. 

The A and B2 horizons are slightly acid or neutral. The 
B horizon has value of 4 or 5 and chroma of 2 or 3. It 
has few to many low or high chroma mottles. It is domi- 
nantly loam, but in some pedons it is silt loam and in 
others the lower part is sandy loam. 


Terril series 


The Terril series consists of deep, moderately well 
drained soils that are moderately permeable in the upper 
part and rapidly permeable in the underlying material. 
These soils typically are on the head slopes of drain- 
ageways in the uplands. Slopes range from 1 to 6 per- 
cent. 

Terril soils are similar to Eyota and Lindstrom soils and 
are near Kegonsa and Waukee soils. Eyota soils typically 
are on foot slopes. They contain more sand in the upper 
part of the solum than Terril soils. Lindstrom soils are on 
head slopes and foot slopes. They are silty throughout. 
Kegonsa and Waukee soils are on stream benches. 
They do not have the very thick mollic epipedon charac- 
teristic of Terril soils. 


SOIL SURVEY 


Typical pedon of Terril loam, sandy substratum, 1 to 6 
percent slopes, 1,250 feet south and 40 feet east of the 
northwest corner of SE1/4 sec. 21, T. 108 N., R. 14 W. 


Ap—O to 9 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak very fine subangular blocky 
structure; friable; neutral; abrupt smooth boundary. 

A12—9 to 18 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate fine 
granular structure; many very fine to medium tubular 
pores; neutral; clear wavy boundary. 

A13—18 to 25 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; moderate 
very fine subangular blocky structure; friable; many 
very fine to medium tubular pores; neutral; clear 
wavy boundary. 

A3—25 to 31 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; moderate 
fine subangular blocky structure; friable; about 3 per- 
cent gravel; neutral; clear wavy boundary. 

B21—31 to 37 inches; dark brown (10YR 3/3) loam; 
moderate medium subangular blocky structure; fri- 
able; many large tubular pores; about 5 percent 
gravel; neutral; clear wavy boundary. 

B22—37 to 45 inches; dark brown (10YR 3/3) loam; 
moderate coarse subangular blocky structure; fri- 
able; many large tubular pores; about 7 percent 
gravel; neutral; clear wavy boundary. 

liC—45 to 60 inches; brown (10YR 5/3) coarse sand; 
single grained; loose; about 10 percent gravel; neu- 
tral. 


The thickness of the solum, or depth to the IIC hori- 
zon, ranges from 40 to 60 inches. The mollic epipedon is 
24 to 35 inches thick. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. It typically is loam but is silt loam in some pedons. 
The B horizon has value of 3 to 5 and chroma of 3 or 4. 
In some pedons it has few to common low chroma 
mottles. It typically is loam, but the lower part is sandy 
loam in some pedons. The I!C horizon has hue of 10YR, 
7.5YR, or 5YR; value of 4 or 5; and chroma of 3 to 6. It 
is coarse sand or gravelly loamy coarse sand. 


Timula series 


The Timula series consists of deep, well drained, mod- 
erately permeable soils on summits and side slopes in 
the uplands. These soils formed in thick deposits of 
loess. Slopes range from 6 to 30 percent. 

Timula soils are similar to Lindstrom, Oronoco, and Mt. 
Carroll soils. They are adjacent to those soils. Lindstrom 
soils have a mollic epipedon. They are on foot slopes. 
Mt. Carroll and Oronoco soils have an argillic horizon. 
Their position on the landscape is similar to that of 
Timula soils. 

Typical pedon of Timula silt loam, 6 to 12 percent 
slopes, 420 feet south and 730 feet west of the north- 
east corner of sec. 17, T. 108 N., R. 14 W. 
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Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; weak 
medium subangular blocky structure; very friable; 
neutral; abrupt smooth boundary. 

B2—7 to 13 inches; yellowish brown (10YR 5/4) silt 
loam; weak medium subangular blocky structure; 
very friable; many very fine to medium tubular pores; 
neutral; clear wavy boundary. 

B3—13 to 20 inches; yellowish brown (10YR 5/4) silt 
loam; weak coarse subangular blocky structure; very 
friable; many very fine to medium tubular pores; neu- 
tral; clear wavy boundary. 

C1—20 to 30 inches; yellowish brown (10YR 5/4) silt 
loam; massive; very friable; common fine pores; 
mildly alkaline; clear wavy boundary. 

C2—30 to 70 inches; yellowish brown (10YR 5/4) silt 
loam; very friable; slight effervescence; mildly alka- 
line. 


The thickness of the solum and the depth to free 
carbonates range from 20 to 30 inches. Reaction is 
slightly acid to mildly alkaline throughout the profile. 

The A horizon has value of 3 or 4 and chroma of 2 or 
3. It is typically silt loam but in some pedons is loam, 
very fine sand, or very fine sandy loam. The B horizon 
has value of 4 or 5 and chroma of 3 or 4. It ranges from 
silt loam to very fine sandy loam. The C horizon has 
value of 4 to 6 and chroma of 3 or 4. It is silt loam, very 
fine sand, or very fine sandy loam. 


Vasa series 


The Vasa series consists of deep, moderately well 
drained, moderately permeable soils on the head slopes 
of drainageways in the uplands. These soils formed in 
loess. Slopes range from 0 to 3 percent. 

Vasa soils are similar to Kasson soils and are near Mt. 
Carroll and Garwin soils. Kasson soils formed mainly in 
glacial till, Mt. Carroll soils typically are upslope from 
Vasa soils and are steeper than those soils. They are 
well drained. Garwin soils are poorly drained and are in 
drainageways. 

Typical pedon of Vasa silt loam, 1,160 feet east and 
280 feet north of the southwest corner of sec. 29, T. 108 
N., A. 15 W. 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; common 
dark brown (10YR 4/3) masses; weak fine granular 
structure; friable; neutral; abrupt wavy boundary. 

A2—7 to 14 inches; dark brown (10YR 4/3) silt loam, 
pale brown (10YR 6/3) dry; weak fine subangular 
blocky structure; friable; many fine and very fine 
tubular pores; neutral; clear wavy boundary. 

B21t—14 to 20 inches; dark yellowish brown (10YR 4/4) 
silt loam; dark brown (10YR 4/3) coatings on faces 
of peds; moderate medium subangular blocky struc- 
ture; friable; many very fine to medium tubular pores; 
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many very thin clean coatings of very fine sand and 
silt on faces of peds; few thin clay films in pores and 
on faces of peds; slightly acid; clear wavy boundary. 

B22t—20 to 31 inches; brown (10YR 5/3) silt loam; 
common fine faint grayish brown (10YR 5/2) and 
few fine distinct dark brown (10YR 3/3) and brown- 
ish yellow (10YR 6/6) mottles; moderate fine suban- 
gular blocky structure; friable; many very fine to 
medium tubular pores; many very thin clean coatings 
of silt on faces of peds; common thin clay films on 
faces of peds and in pores; strongly acid; clear wavy 
boundary. 

B23—31 to 38 inches; brown (10YR’ 5/3) silt loam; 
common medium faint grayish brown (10YR 5/2) 
and few fine distinct yellowish brown (10YR 5/6) 
and dark brown (10YR 3/3) mottles; moderate 
medium subangular blocky structure; friable; many 
very fine to medium tubular pores; common thin clay 
films on faces of peds; medium acid; clear wavy 
boundary. 

B38—38 to 45 inches; grayish brown (10YR 5/2) silt 
loam; many medium faint brown (10YR 5/3) and few 
fine distinct dark brown (10YR 3/3) and yellowish 
brown (10YR 5/6) mottles; moderate medium su- 
bangular blocky structure; friable; many very fine 
and fine tubular pores; common thin clay films in 
pores and on faces of peds; medium acid; clear 
wavy boundary. 

C—45 to 60 inches; grayish brown (10YR 5/2) silt loam; 
few fine distinct dark brown (10YR 3/3) and yellow- 
ish brown (10YR 5/6) and many medium faint brown 
(10YR 5/3) mottles; weak coarse subangular blocky 
structure; friable; neutral. 


The solum ranges from 40 to 65 inches in thickness. 
The loess mantle is 60 to 80 inches deep over glacial till. 
The depth to free carbonates is more than 50 inches. 

The A horizon is neutral to medium acid. The A1 or Ap 
horizon is 6 to 9 inches thick. It has value of 2 or 3. The 
A2 horizon has value of 4 or 5 and chroma of 2 or 3. 
The B horizon has value of 4 or 5. It has chroma of 3 or 
4 in the upper part and chroma of 2 in the lower part. It 
typically is silt loam in which the content of clay is 20 to 
26 percent. In some pedons, however, it is light silty clay 
loam. The lower part of the B horizon has few to many 
faint or distinct mottles with chroma of 1 to 6. It is 
medium acid or strongly acid. The C horizon has hue of 
10YR or 2.5Y, value of 5 or 6, and chroma of 2 to 4. It is 
silt loam or coarse silt loam that is high in content of 
coarse silt and very fine sand. 


Waubeek series 


The Waubeek series consists of deep, well drained 
and moderately well drained, moderately permeable soils 
on summits and side slopes on broad uplands. These 
soils formed in a mantle of loess and in the underlying 
glacial till. Slopes range from 1 to 12 percent. 
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Waubeek soils are near Mt. Carroll and Vasa soils. 
Neither of these nearby soils has glacial till in the lower 
part of the solum. Vasa soils have a seasonal high water 
table. They are lower on the landscape than Waubeek 
soils. The landscape position of Mt. Carroll soils is simi- 
lar to that of Waubeek soils. 

Typical pedon of Waubeek silt loam, 1 to 6 percent 
slopes, 1,320 feet north and 130 feet west of the south- 
east corner of SW1/4 sec. 9, T. 107 N., R. 12 W. 


Ap—O to 8 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; neutral; abrupt wavy 
boundary. 

A2—8 to 13 inches; dark grayish brown (10YR 4/2) silt 
loam, grayish brown (10YR 5/2) dry; common to 
many very dark grayish brown (10YR 3/2) worm 
casts and rodent mixings; weak fine subangular 
blocky structure; very friable; many very fine to large 
tubular pores; slightly acid; abrupt wavy boundary. 

B21t—13 to 21 inches; yellowish brown (10YR 5/4) silt 
loam; dark brown (10YR 4/3) coatings on faces of 
peds; moderate fine subangular blocky structure; fri- 
able; many very fine to medium tubular pores; 
common thin clay films; medium acid; clear wavy 
boundary. 

B22t—21 to 27 inches; yellowish brown (10YR 5/4) silt 
loam; dark yellowish brown (10YR 4/4) coatings on 
faces of peds; moderate medium subangular blocky 
Structure; friable; many very fine and fine tubular 
pores; many very thin clay films on faces of peds; 
medium acid; clear wavy boundary. 

B23—27 to 33 inches; brown (10YR 5/3) silt loam; 
common fine faint grayish brown (10YR 5/2) mot- 
tles; weak medium subangular blocky structure; fri- 
able; medium acid; clear wavy boundary. 

IIB3—33 to 45 inches; olive brown (2.5Y 4/4) loam; 
brown (10YR 5/3) coatings on faces of peds; weak 
medium subangular blocky structure; friable; about 4 
percent coarse fragments; slightly acid; clear wavy 
boundary. 

IIC—45 to 70 inches; olive brown (2.5Y 4/4) loam; mas- 
sive; firm; about 4 percent coarse fragments; mildiy 
alkaline. 


The thickness of the solum ranges from 42 to 60 
inches and that of the loess mantle from 24 to 36 
inches. The depth to free carbonates is more than 50 
inches; in many pedons it is 100 inches or more. 

The A horizon ranges from neutral to medium acid. 
The A1 or Ap horizon has value of 2 or 3. The A2 
horizon has value of 4 or 5 and chroma of 2 or 3. The B 
horizon has value of 4 or 5 and chroma of 3 to 5. It has 
few or common low chroma mottles. It is silt loam or 
light silty clay loam. It is strongly acid or medium acid. 
The IIB and IIC horizons have hue of 2.5Y or 10YR, 
value of 4 or 5, and chroma of 3 to 5. They are loam or 
light clay loam. 


SOIL SURVEY 


Waucoma series 


The Waucoma series consists of deep, well drained, 
moderately permeable soils formed in glacial drift over 
limestone. These soils are on summits and side slopes 
in the uplands. Slopes range from 2 to 6 percent. 

The landscape position of Waucoma soils is similar to 
that of Atkinson, Coggon, and Whalan soils. Atkinson 
soils have a mollic epipedon. The underlying material of 
Coggon soils is not bedrock. Whalan soils are more 
shallow over bedrock than Waucoma soils. 

Typical pedon of Waucoma loam, 2 to 6 percent 
slopes, 920 feet north and 945 feet west of the south- 
east corner of NE1/4 sec. 1, T. 108 N., R. 14 W. 


A1i—0 to 6 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; black (10YR 
2/1) coatings on faces of granules; moderate fine 
granular structure; very friable; many very fine to 
medium open and continuous tubular pores; neutral; 
abrupt wavy boundary. 

A2—6 to 12 inches; dark brown (10YR 4/3) loam, brown 
(10YR 5/3) dry; few black (10YR 2/1) worm casts 
and filled root pores; weak fine platy structure; very 
friable; many very fine to medium continuous and 
open tubular pores; neutral; clear irregular boundary. 

B1i—12 to 17 inches; dark yellowish brown (10YR 4/4) 
loam; common very dark brown (10YR 2/2) and 
dark brown (10YR 4/3) filled root pores and worm 
casts; moderate very fine and fine subangular blocky 
structure; friable; many very fine to medium continu- 
ous open tubular pores; medium acid; clear irregular 
boundary. 

B21—17 to 21 inches; dark yellowish brown (10YR 4/4) 
loam; moderate very fine and fine subangular blocky 
structure; friable; many very fine to medium tubular 
pores; about 4 percent coarse fragments; medium 
acid; clear wavy boundary. 

B22t—21 to 30 inches; dark yellowish brown (10YR 4/4) 
loam; moderate fine and medium subangular blocky 
structure; friable; many very fine and fine continuous 
and open tubular pores; about 4 percent coarse 
fragments; few thin clay films in fine pores and on 
faces of peds; medium acid; clear wavy boundary. 

B23t—30 to 45 inches; yellowish brown (10YR 5/6) 
loam; moderate medium subangular blocky  struc- 
ture; friable; many very fine and fine continuous tu- 
bular pores; about 5 percent coarse fragments; few 
thin clay films on faces of peds and in fine pores; 
medium acid; clear wavy boundary. 

IIB24t—45 to 55 inches; yellowish brown (10YR 5/6) 
clay; moderate medium prismatic structure parting to 
moderate medium subangular blocky; friable; many 
fine and medium continuous tubular pores; common 
moderately thick clay films on faces of peds and in 
pores; neutral; abrupt wavy boundary. 

IIR—55 inches; hard fractured limestone; some joints 
containing clay. 
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The solum ranges from 40 to 55 inches in thickness. It 
is aS much as 10 percent coarse fragments. 

The A horizon is neutral or slightly acid. It typically is 
loam, but the range includes silt loam. The A1 horizon 
has value of 2 or 3 and chroma of 1 or 2. The A2 
horizon has value of 4 or 5 and chroma of 2 or 3. The 
B2 horizon has value of 4 or 5 and chroma of 3 to 6. It is 
loam, clay loam, or silt loam. The IIB2t horizon has hue 
of 10YR or 7.5YR, value of 4 or 5, and chroma of 3 to 6. 
The limestone bedrock has many to few joints. 


Waukee series 


The Waukee series consists of deep, well drained soils 
that are moderately permeable in the upper part and 
very rapidly permeable in the underlying material. These 
soils formed in loamy alluvium and in the underlying 
sandy material. They are on stream terraces. Slopes 
range from 0 to 6 percent. 

Waukee soils are similar to Dickinson and Kegonsa 
soils and are adjacent to those soils and to Spillville 
soils. Dickinson soils are coarse-ioamy in the upper part, 
and Kegonsa soils are fine-silty in the upper part. Spill- 
ville soils are moderately well drained. They have a 
thicker mollic epipedon than Waukee soils. 

Typical pedon of Waukee loam, 0 to 2 percent slopes, 
360 feet north and 1,300 feet east of the southwest 
corner of NE1/4 sec. 24, T. 106 N., R. 15 W. 


Ap—0 to 7 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine granu- 
lar structure; very friable; medium acid; abrupt wavy 
boundary. 

A12—7 to 10 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; many very 
dark brown (10YR 2/2) tubular pore fillings; moder- 
ate very fine granular structure; many very fine and 
medium tubular pores; medium acid; abrupt wavy 
boundary. 

Bi—10 to 16 inches; dark brown (10YR 4/3) heavy 
loam; dark grayish brown (10YR 4/2) coatings on 
faces of peds; common very dark brown (10YR 2/2) 
tubular pore fillings; moderate very fine subangular 
blocky structure; very friable; many very fine to large 
tubular pores; medium acid; clear wavy boundary. 

B21t—16 to 25 inches; dark brown (10YR 4/3) heavy 
loam; moderate fine and medium subangular blocky 
structure; friable; many very fine to large tubular 
pores; about 4 percent gravel; common thin coat- 
ings of clean silt and sand particles on faces of 
peds; many very thin very dark grayish brown (10YR 
3/2) clay films on faces of peds; strongly acid; 
abrupt wavy boundary. 

B22t—25 to 31 inches; dark yellowish brown (10YR 4/4) 
sandy loam; few very dark grayish brown (10YR 
3/2) tubular pore fillings; moderate medium suban- 
gular blocky structure; friable; many very fine to 
large tubular pores; about 10 percent gravel; 
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common thin very dark grayish brown (10YR 3/2) 
clay films on faces of peds; strongly acid; abrupt 
wavy boundary. 

IIB23t—31 to 35 inches; dark yellowish brown (10YR 
4/4) gravelly loamy sand; weak coarse subangular 
blocky structure; very friable; about 30 percent fine 
gravel; many thin and moderately thick clay bridg- 
ings on sand grains and pebbles; strongly acid; 
abrupt wavy boundary. 

IB3—35 to 48 inches; yellowish brown (10YR 5/4) 
coarse sand: few lamellae of loamy sand 1 inch to 2 
inches thick; single grained; loose; about 30 percent 
gravel; many thin clay bridgings on sand grains in 
the loamy sand part; strongly acid; clear wavy 
boundary. 

lIC—48 to 60 inches; very pale brown (10YR 7/4) coarse 
sand; single grained; loose; about 5 percent gravel; 
neutral. 


The thickness of the solum ranges from 36 to 55 
inches. The depth to free carbonates ranges from 50 to 
80 inches. Depth to the sandy material ranges from 24 
to 40 inches. The mollic epipedon is 10 to 17 inches 
thick. 

The A horizon typically is loam but in some pedons is 
silt loam. It is medium acid to neutral. It has value of 2 or 
3 and chroma of 1 or 2. Some pedons have an A3 
horizon, which is 2 to 5 inches thick. The B horizon has 
value of 4 or 5 and chromd of 3 or 4. It is heavy loam, 
light clay loam, sandy clay loam, or sandy loam. The IIB 
horizon is gravelly loamy sand, coarse sand, loamy 
coarse sand, or loamy sand. The B and IIB horizons 
range from slightly acid to strongly acid. The IIC horizon 
is sand, coarse sand, or gravelly coarse sand. 


Whalan series 


The Whalan series consists of moderately deep, well 
drained, moderately permeable soils on summits on 
broad uplands. These soils formed in loamy and clayey 
glacial sediments over limestone bedrock. Slopes range 
from 1 to 12 percent. 

Whalan soils are similar to Atkinson, Channahon, 
Rockton, and Waucoma soils. They commonly are adja- 
cent to those soils, in similar positions on the landscape. 
Atkinson and Rockton soils have a mollic epipedon. At- 
kinson and Waucoma soils are deeper and Channahon 
soils shallower to bedrock than Whaian soils. 

Typical pedon of Whalan loam, 1 to 6 percent slopes, 
80 feet east and 420 feet north of the center of NE1/4 
sec. 1, T. 104.N., R. 15 W. 


A1—0 to 4 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; weak very fine subangular blocky 
structure; very friable; slightly acid; abrupt smooth 
boundary. 

A2—4 to 8 inches; dark grayish brown (10YR 4/2) loam, 
grayish brown (10YR 5/2) dry; weak very fine platy 
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structure; very friable; many very fine to medium 
tubular pores; medium acid; clear wavy boundary. 

B1—8 to 17 inches; dark brown (10YR 4/3) loam; mod- 
erate medium subangular blocky structure; very fri- 
able; fine clean coatings of coarse silt and sand on 
faces of peds; many very fine to medium tubular 
pores; medium acid; clear wavy boundary. 

B21t—17 to 22 inches; dark yellowish brown (10YR 4/4) 
clay loam; dark brown (10YR 4/3) coatings on faces 
of peds; moderate medium subangular blocky struc- 
ture; friable; common fine clay films on faces of 
peds; many very fine to medium tubular pores; 
medium acid; clear wavy boundary. 

IIB22t—22 to 27 inches; dark yellowish brown (10YR 
4/4) clay; very dark grayish brown (10YR 3/2) coat- 
ings on faces of peds; strong medium angular 
blocky structure; firm; many medium clay films on 
faces of peds; about 7 percent fine gravel; common 
fine faint dark brown (10YR 4/3) mottles; mildly al- 
kaline; abrupt wavy boundary. 

lIR—27 inches; weathered bedrock; thin subhorizons and 
fracture fillings of very dark grayish brown (10YR 
3/2) channery sandy clay loam; massive; mildly al- 
kaline in the upper part. 


The thickness of the solum, or the depth to limestone 
bedrock, ranges from 20 to 40 inches. 

The A1 horizon typically is loam but in some pedons is 
silt loam. It has value of 2 or 3 and chroma 1 to 3. It is 
neutral or slightly acid. The A2 horizon has value of 4 or 
5 and chroma of 2 or 3. The B horizon has value of 4 or 
5 and chroma of 3 or 4. It is clay loam or loam and is 
strongly acid or medium acid. The IIB horizon has hue of 
10YR or 7.5YR, value of 4 to 6, and chroma of 3 to 6. It 
is neutral or mildly alkaline. It is clay, clay loam, or silty 
clay. 


Zumbro series 


The Zumbro series consists of deep, well drained, 
rapidly permeable soils that formed in sandy alluvium. 
These soils generally are on terraces above streams. 
Slopes are 0 to 2 percent. 

Zumbro soils are similar to Bellechester and Minneiska 
soils and commonly are adjacent to Kalmarville and 
Plainfield soils. They are not underlain by the sandstone 
bedrock characteristic of Bellechester soils, and they 
contain more sand than Minneiska soils. Kalmarville soils 
are coarse-loamy. Plainfield soils lack a mollic epipedon. 

Typical pedon of Zumbro loamy sand, 230 feet north 
and 165 feet east of the southwest corner of sec. 15, T. 
108 N., R. 14 W. 


A11—0 to 7 inches; very dark brown (10YR 2/2) loamy 
sand, dark grayish brown (10YR 4/2) dry; weak very 
fine granular structure; very friable; mildly alkaline; 
clear wavy boundary. 

A12—7 to 25 inches; very dark brown (10YR 2/2) loamy 
sand, dark grayish brown (10YR 4/2) dry; single 
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grained; loose; about 2 percent gravel; mildly alka- 
line; clear wavy boundary. 

A3—25 to 48 inches; very dark grayish brown (10YR 
3/2) loamy sand, grayish brown (10YR 5/2) dry; 
single grained; loose; about 5 percent gravel; mildly 
alkaline; clear wavy boundary. 

C—48 to 60 inches; grayish brown (10YR 5/2) sand; 
single grained; loose; about 5 percent gravel; mildly 
alkaline; slight effervescence. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to free carbonates ranges from 20 to 
50 inches. The content of gravel ranges from 0 to 20 
percent in the solum and the C horizon. Reaction is 
mildly alkaline to slightly acid throughout the profile. 

The A horizon ranges from 20 to 50 inches in thick- 
ness. It typically is loamy sand but in some pedons is 
loamy fine sand. It has value of 2 to 4 and chroma of 2 
or 3. The C horizon has value of 4 or 5 and chroma of 2 
to 5. It is sand or coarse sand. 


Classification of the soils 


The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965. Readers interested in further details about the 
system should refer to “Soil taxonomy” (5). 

The system of classification has six categories. Begin- 
ning with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. In 
this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected 
for the higher categories are the result of soil genesis or 
of factors that affect soil genesis. In table 17, the soils of 
the survey area are classified according to the system. 
Categories of the system are discussed in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of 
dominant soil-forming processes that have taken place. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udoll (Ud, meaning humid, plus o//, 
from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; 
soil moisture and temperature regimes; and base status. 
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Each great group is identified by the name of a suborder 
and a prefix that suggests something about the proper- 
ties of the soil. An example is Hapludolls (Hap/, meaning 
simple horizons, plus udo//, the suborder of Mollisols that 
have a udic moisture regime). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other 
orders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective 7ypic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Hapludolls. 

FAMILY. Families are established within a subgroup on 
the basis of similar physical and chemical properties that 
affect management. Among the properties considered in 
horizons of major biological activity below plow depth are 
particle-size distribution, mineral content, temperature 
regime, thickness of the soil penetrable by roots, consis- 
tence, moisture equivalent, soil slope, and permanent 
cracks. A family name consists of the name of a sub- 
group and a series of adjectives. The adjectives are the 
class names for the soil properties used as family differ- 
entiae. An example is fine-loamy, mixed, mesic Typic 
Hapludolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, consis- 
tence, and mineral and chemical composition. 
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Glossary 


Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reciaim. An area difficult to reclaim after the re- 
moval of soil for construction and other uses. Reve- 
getation and erosion control are extremely difficult. 

Association, soil. A group of soils geographically asso- 
ciated in a characteristic repeating pattern and de- 
fined and delineated as a single map unit. 

Available water capacity (available moisture capac- 
ity). The capacity of soils to hold water available for 
use by most plants. It is commonly defined as the 
difference between the amount of soil water at field 
moisture capacity and the amount at wilting point. It 
is commonly expressed as inches of water per inch 
of soil. The capacity, in inches, in a 60-inch profile 
or to a limiting layer is expressed as— 


Base saturation. The degree to which material having 
base exchange properties is saturated with ex- 
changeable bases (sum of Ca, Mg, Na, K), ex- 
pressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Bench terrace. A raised, level or nearly level strip of 
earth constructed on or nearly on a contour, sup- 
ported by a barrier of rocks or similar material, and 
designed to make the soil suitable for tillage and to 
prevent accelerated erosion. 

Bottom land. The normal flood plain of a stream, sub- 
ject to frequent flooding. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coat, clay skin. 

Coarse fragments. Mineral or rock particles up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 centi- 
meters) in diameter. 

Colluvium. Soi! material, rock fragments, or both moved 
by creep, slide, or local wash and deposited at the 
bases of steep slopes. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
occurring in such an intricate pattern that they 
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cannot be shown separately on a soil map at the 
selected scale of mapping and publication. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable-—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate pres- 
sure between thumb and forefinger, but resistance is 
distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemenied.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing 
crops in strips that follow the contour. Strips of 
grass or close-growing crops are alternated with 
strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classifica- 
tion is based. The thickness varies among different 
kinds of soil, but for many it is 40 or 80 inches (1 or 
2 meters). 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earth- 
moving equipment. The soil sloughs easily. 

Deferred grazing. A delay in grazing until range plants 
have reached a specified stage of growth. Grazing is 
deferred in order to increase the vigor of forage and 
to allow desirable plants to produce seed. Contrasts 
with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely af- 
fects the specified use. 

Diversion (or diversion terrace). A ridge of earth, gen- 
erally a terrace, built to protect downslope areas by 
diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered drain- 
age, which is commonly the result of artificial drain- 
age or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage 
outlets. Seven classes of natural soil drainage are 
recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are com- 
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monly very coarse textured, rocky, or shallow. Some 
are steep. All are free of the mottling related to 
wetness. 
Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 
Well drained.—Water is removed from the soil readi- 
ly, but not rapidly. It is available to plants throughout 
most of the growing season, and wetness does not 
inhibit growth of roots for significant periods during 
most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of 
mottling. 
Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. Mad- 
erately well drained soils are wet for only a short 
time during the growing season, but periodically for 
long enough that most mesophytic crops are affect- 
ed. They commonly have a slowly pervious layer 
within or directly below the solum, or periodically 
receive high rainfall, or both. 
Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growing season. Wetness markedly re- 
Stricts the growth of mesophytic crops unless artifi- 
cial drainage is provided. Somewhat poorly drained 
soils commonly have a slowly pervious layer, a high 
water table, additional water from seepage, nearly 
continuous rainfall, or a combination of these. 
Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage re- 
sults from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rain- 
fall, or a combination of these. 
Very poorly drained.—Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are com- 
monly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly con- 
tinuous, they can have moderate or high slope gradi- 
ents, as for example in “hillpeats’” and ‘‘climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Eolian soil material. Earthy parent material accumulated 
through wind action; commonly refers to sandy ma- 
terial in dunes or to loess in blankets on the surface. 
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Erosion. The wearing away of the land surface by run- 
ning water, wind, ice, or other geologic agents and 
by such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic proc- 
esses acting over long geologic periods and result- 
ing in the wearing away of mountains and the build- 
ing up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the ac- 
tivities of man or other animals or of a catastrophe 
in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not 
provide a source of gravel or sand for construction 
purposes. 

Fast intake. The rapid movement of water into the soil. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable ac- 
cording to botanical origin. Peat has the lowest bulk 
density and the highest water content at saturation 
of all organic soil material. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flagstone. A thin fragment of sandstone, limestone, 
slate, shale, or (rarely) schist, 6 to 15 inches (15 to 
37.5 centimeters) long. 

Flooding. The temporary covering of soil with water 
from overflowing streams, runoff from adjacent 
slopes, and tides. Frequency, duration, and probable 
dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 
None means that flooding is not probable; rare that 
it is unlikely but possible under unusual weather 
conditions; occasional that it occurs on an average 
of once or less in 2 years; and frequent that it 
occurs on an average of more than once in 2 years. 
Duration is expressed as very brief if less than 2 
days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; No- 
vember-May, for example, means that flooding can 
occur during the period November through May. 
Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not 
considered flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action. Freezing and thawing of soil moisture. 
Frost action can damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
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responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock materi- 
al transported by glacial ice and then deposited. 
Also the assorted and unassorted material deposit- 
ed by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, com- 
monly stratified, deposited by melt water as it flows 
from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial 
drift consisting of clay, silt, sand, and boulders trans- 
ported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by gla- 
ciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes by water originating mainly from the 
melting of glacial ice. Many are interbedded or lami- 
nated. 

Gleyed soil. A soil having one or more neutral gray 
horizons as a result of waterlogging and lack of 
oxygen. The term “gleyed” also designates gray ho- 
rizons and horizons having yellow and gray mottles 
as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as pro- 
tection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.5 centi- 
meters) in diameter. 

Green manure (agronomy). A soil-improving crop grown 
to be plowed under in an early stage of maturity or 
soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table, 
which is the upper limit of saturation. 

Gully. A miniature valley with steep sides cut by running 
water and through which water ordinarily runs only 
after rainfall. The distinction between a gully and a 
rill is one of depth. A gully generally is an obstacle 
to farm machinery and is too deep to be obliterated 
by ordinary tillage; a rill is of lesser depth and can 
be smoothed over by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to 
the kind of environment in which a plant or animal 
normally lives, as opposed to the range or geo- 
graphical distribution. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more decom- 
posed sapric material. 
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Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. The major horizons of 
mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying 
plant residue, at the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming 
at or near the surface, in which an accumulation of 
humified organic matter is mixed with the mineral 
material. Also, a plowed surface horizon most of 
which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual 
concentration of sand and silt high in content of 
resistant minerals as a result of the loss of silicate 
clay, iron, aluminum, or a combination of these. 

8 horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of change from the 
overlying A to the underlying C horizon. The B hori- 
zon also has distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) by prismatic or blocky 
Structure; (3) by redder or browner colors than those 
in the A horizon; or (4) by a combination of these. 
The combined A and B horizons are generally called 
the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the soium. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil-form- 
ing processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that from which 
the solum is presumed to have formed. If the materi- 
al is known to differ from that in the solum, the 
Roman numeral I! precedes the letter C. 

A layer. —Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hummocky. Refers to a landscape of hillocks, separat- 
ed by low sags, having sharply rounded tops and 
steep sides. Hummocky relief resembles rolling or 
undulating relief, but the tops of ridges are narrower 
and the sides are shorter and less even. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped accord- 
ing to their runoff-producing characteristics. The 
chief consideration is the inherent capacity of soil 
bare of vegetation to permit infiltration. The slope 
and the kind of plant cover are not considered, but 
are separate factors in predicting runoff. Soils are 
assigned to four groups. In group A are soils having 
a high infiltration rate when thoroughly wet and 
having a low runoff potential. They are mainly deep, 
well drained, and sandy or gravelly. In group D, at 
the other extreme, are soils having a very slow infil- 
tration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
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over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is un- 
drained. 

Impervious soil. A soil through which water, air, or roots 
penetrate slowly or not at all. No soil is absolutely 
impervious to air and water all the time. 

Infiltration. The downward entry of water into the imme- 
diate surface of soil or other material, as contrasted 
with percolation, which is movement of water 
through soil layers or material. 

Irrigation. Application of water to soils to assist in pro- 
duction of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed uni- 
formly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Furrow.—Water is applied in small ditches made by 
Cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled dis- 
tribution. 

Kame (geology). An irregular, short ridge or hill of strati- 
fied glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones. Rock fragments 10 inches (25 centi- 
meters) or more across. Large stones adversely 
affect the specified use. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, foam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low 
in organic material. Its bulk density is greater than 
that of organic soil. 

Minimum tillage. Only the tillage essential to crop pro- 
duction and prevention of soil damage. 
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Miscellaneous areas. Areas that have little or no natural 
soil, are too nearly inaccessible for orderly examina- 
tion, or cannot otherwise be feasibly classified. 

Moderately coarse textured soil. Sandy loam and fine 
sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Types are 
terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, in- 
cluding the texture, structure, porosity, consistence, 
color, and other physical, mineral, and biological 
properties of the various horizons, and the thickness 
ae arrangement of those horizons in the soil pro- 
ile. 

Mottling, soil. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and con- 
trast—/aint, distinct, and prominent. The size mea- 
surements are of the diameter along the greatest 
dimension. Fine indicates less than 5 millimeters 
(about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 
millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed or- 
ganic soil material mixed with mineral soil material. 
The content of organic matter is more than 20 per- 
cent. 

Outwash, glacial. Stratified sand and gravel produced 
by glaciers and carried, sorted, and deposited by 
water that originated mainly from the melting of gla- 
cial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, 
eskers, kame terraces, kames, outwash fans, or 
deltas. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is gener- 
ally low in relief. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. 

Ped. An individual natural soil aggregate, such as a gran- 
ule, a prism, or a block. 

Pedon. The smallest volume that can be called “‘a soil.” 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
ouiere meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly. The slow movement of water through the 
soil adversely affecting the specified use. 

Permeability. The quality that enables the soil to trans- 
mit water or air, measured as the number of inches 
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per hour that water moves through the soil. Terms 
describing permeability are very s/ow (less than 0.06 
inch), sfow (0.06 to 0.20 inch), moderately slow (0.2 
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate- 
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches), 
and very rapid (more than 20 inches). 

Phase, soil. A subdivision of a soil series or other unit in 
the soil classification system based on differences in 
the soil that affect its management. A soil series, for 
example, may be divided into phases on the basis of 
differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These 
differences are too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation 
of acidity and alkalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipe- 
like cavities in the soil. 

Plastic limit. The moisture content at which a soil 
changes from a semisolid to a plastic state. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction be- 
cause it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid . Below 4.5 
Very strongly a 4.5 to 5.0 
Strongly acid. 1 10 5.5 
Medium acid 6 to 6.0 
Slightly acid 1106.5 
Neutral. 6.6 to 7.3 
Mildly alk: 7.4 to 7.8 
Moderately alkaline. 7.9 to 8.4 
Strongly alkaline.........csssscsceneesseessesersersseevenes 8.5 to 9.0 


Very strongly alkaline... 9.1 and higher 


Residuum (residual soil material). Unconsolidated, 
weathered, or partly weathered mineral material that 
accumulates over disintegrating rock. 

Rooting depth. Shallow root zone. The soil is shallow 
over a layer that greatly restricts roots. See Root 
zone. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged in stream channels 
from a drainage area. The water that flows off the 
land surface without sinking in is called surface 
runoff; that which enters the ground before reaching 
surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral frag- 
ments from 0.05 millimeter to 2.0 millimeters in di- 
ameter. Most sand grains consist of quartz. As a soil 
textural class, a soil that is 85 percent or more sand 
and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil material (muck). The most highly decom- 
posed of all organic soil material. Muck has the least 
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amount of plant fiber, the highest bulk density, and 
the lowest water content at saturation of all organic 
soil material. 

Seepage. The rapid movement of water through the soil. 
Seepage adversely affects the specified use. 

Series, soil. A group of soils, formed from a particular 
type of parent material, having horizons that, except 
for the texture of the A or surface horizon, are simi- 
lar in all profile characteristics and in arrangement in 
the soil profile. Among these characteristics are 
color, texture, structure, reaction, consistence, and 
mineralogical and chemical composition. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the hori- 
zontal. Percentage of slope is the vertical distance 
divided by horizontal distance, then multiplied by 
100. Thus, a slope of 20 percent is a drop of 20 feet 
in 100 feet of horizontal distance. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 
centimeters) in diameter. Small stones adversely 
affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s 
surface that is capable of supporting plants and has 
properties resulting from the integrated effect of cli- 
mate and living matter acting on earthy parent mate- 
rial, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between speci- 
fied size limits. The names and sizes of separates 
recognized in the United States are as follows: very 
coarse sand (2.0 millimeters to 1.0 millimeter); 
coarse sand (1.0 to 0.5 millimeter); medium sand 
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli- 
meter); very fine sand (0.10 to 0.05 millimeter); si/t 
(0.05 to 0.002 millimeter); and clay (less than 0.002 
millimeter). 

Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in mature soil consists of the A 
and B horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and other plant 
and animal life characteristics of the soil are largely 
confined to the solum. 
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Stone line. A concentration of coarse fragments in soils 
that generally marks an old weathering surface. In a 
cross section, the line may be one fragment or more 
thick. The line generally overlies material that weath- 
ered in place and marks the top of a paleosol. It is 
ordinarily overlain by recent sediment of variable 
thickness. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centi- 
meters) in diameter. 

Stratified. Arranged in strata, or layers. The term refers 
to geologic material. Layers in soils that result from 
the processes of soil formation are called horizons; 
those inherited from the parent material are called 
Strata. 

Stripcropping. Growing crops in a systematic arrange- 
ment of strips or bands which provide vegetative 
barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil parti- 
cles into compound particles or aggregates that are 
separated from adjoining aggregates. The principal 
forms of soil structure are—p/aty (laminated), pris- 
matic (vertical axis of aggregates longer than hori- 
zontal), columnar (prisms with rounded tops), blocky 
(angular or subangular), and granular. Structureless 
soils are either single grained (each grain by itself, 
as in dune sand) or massive (the particles adhering 
without any regular cleavage, as in many hardpans). 

Stubble mutch. Stubble or other crop residue left on the 
soil, or partly worked into the soil, to provide protec- 
tion from soil blowing and water erosion after har- 
vest, during preparation of a seedbed for the next 
crop, and during the early growing period of the new 
crop. 

Subsoil. Technicaily, the B horizon; roughly, the part of 
the solum below plow depth. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series be- 
cause they differ in ways too small to be of conse- 
quence in interpreting their use or management. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that it can soak into the soil or flow slowly to a 
prepared outlet without harm. A terrace in a field is 
generally built so that the field can be farmed. A 
terrace intended mainly for drainage has a deep 
channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. A 
stream terrace is frequently called a second bottom, 
in contrast with a flood plain, and is seldom subject 
to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
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particles, are sand, loamy sand, sandy loam, loam, 
silf, silt loam, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” ‘“‘fine,” or ‘very 
fine.” 

Thin layer. Otherwise suitable soil material too thin for 
the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soil. The condition of the soil, especially the soil 
structure, as related to the growth of plants. Good 
tilth refers to the friable state and is associated with 
high noncapiliary porosity and stable structure. A soil 
in poor tilth is nonfriable, hard, nonaggregated, and 
difficult to till. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil (engineering). Presumably a fertile soil or soil 
material, or one that responds to fertilization, ordi- 
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narily rich in organic matter, used to topdress road- 
banks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variegation. Refers to patterns of contrasting colors as- 
sumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Water table. The upper limit of the soil or underlying 

rock material that is wholly saturated with water. 
Water table, apparent. A thick zone of free water in 
the soil. An apparent water table is indicated by the 
level at which water stands in an uncased borehole 
after adequate time is allowed for adjustment in the 
surrounding soil. 
Water table, perched. A water table standing above 
an unsaturated zone. In places an upper, or 
perched, water table is separated from a lower one 
by a dry zone. 
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TABLE 1,.--TEMPERATURE AND PRECIPITATION 


i 
} Temperature* i Precipitation* 
1 1 
' i 
i T T T 2 years in T T Te years in TO] 1 
i i i i 10 will have-- {| Average | j will havee- | Average | 
Month j Average | Average] Average} T inumber of jAverage|— Hi inumber of |Average 
{| daily | daily | daily | Maximum {| Minimum j| growing } i Less | More jdays withisnowfall 
imaximumjminimum| {temperaturejtemperature| degree j | than--jthan=-/0.10 inchj 
i 1 i i higher i lower i days** | 1 H i or more j 
H H H i than-- =| than-- | i i i i i 
‘ OF i OF i OF ' OF ‘ UF T Units 7 In T in T In 7 In Hi In 
i ek te AAG mei: a0 i 7 i i Pe I Sp IRE ea a i ~~ 
January--- H 21.9 i 3.9 H 12.9 i yy i -29 H co) ' 0.95 i 0.38 H 1.39 | 2 { 8.7 
b ' i 1 1 i i i i} i H 
February---; 26.4 | 7.4 1 16.9 } 49 H -26 i 0 76 | 22 4} 1.18 | 2 i 7.2 
i H I i I | H i i i 
March------ i 36.5 | 19.1 | 27.8 j 70 H -1e2 i te) | 1.47 i 677 4 2.54 | 3 i 8.9 
i i i i i { i i i i 
fpr iiaawess | 54.9) 34.1 | 4H.S | B20 | mY 55 {| 2.40 | 1.28 | 3.52 | 5  F 2.0 
i i i i i i i i i i i 
May-------- 1 67.1 | 45.3 i 56.2 90 i 26 i 219 3.68 | 2.30 5 5.13 } 8 0.1 
i { i i { i i i i 
June-----~= i 76.4 | 55.5 | 66.0 i 95 i 37 i 480 4.44 t 2.85 i 6.26 i 9 i 0.0 
i i i i i i i v i H 
July------- i 80.7 i 59.5 i 70.1 i 99 i 4y i 623 i 3.30 | 1.36 i 5.15 | 5 i 0.0 
t 1 i 
i} i i) i i] i i i} J ' 
August----- i 79.4 § 57.7 i 68.6 | 97 | 40 577 H 3.28 | 1.99 } 5.32 j it i 0.0 
{ i i i i \ i i i i 
September--{| 70.2 } 48.3 i 59.3 i 93 i 27 i 275 i 3.12 | 1.59 i 4.514 5 i 0.1 
H i 1 i i i i i i i H 
October----{ 60.4 | 38.7 | 49.6 } 84 i 15 H 109 {| 2.02 H +93 1 2.93 | 4 { 0.8 
t * i T i T T iy i) 1 
i ‘ J ! ' t i ‘ l 1 t 
November---{ 40.9 | 24.2 | 32.6 j 69 i 7 i 0 j 1.55 |; .68 | 2.36 | 3 i 5.3 
i H H H H H i H | I i 
December---; 26.9 | 10.9 | 18.9 | 51 H -21 H o | -86 | .39 | 1.37 5 2 H 7.6 
H i i H H H | i i i i 
i I i i i i i i i i i 
Yearon--~ | 53.5 33.7 i 43.6 i 99 i -30 i 2,338 H 27.83 123.68 132.40 55 i 40.6 
1 t 1 1 i t i 1 t i 


* Based on records kept at Rochester and Grand Meadow, Minnesota, in the period 1888 to 1978. 


** A growing degree day is a unit of heat available for plant growth, It can be calculated by subtracting 
from the average daily temperature the temperature below which growth is minimal for the principal crops in 
the area (500 F) and then multiplying the remainder by the number of days in the month. 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


i 
i Temperature* 
t 
! 
Probability t O40 F T 260 F I 300 F 
ior lower i or lower i or lower 
i i 
Last freezing i i H 
temperature H j { 
in spring: H | { 
1 t 
i) i) { 
1 year in 10 i | { 
later than-- H April 29 | May 12 | May 19 
1 iy 1 
t 1 1 
2 years in 10 j} I i 
later than-- i April 21} May 74 May 14 
1 J 1 
‘ t t 
5 years in 10 } H i 
later than-- H April 14] May 14 May 10 
! 1 1 
i i i 
| i i 
First freezing | i H 
temperature H i j 
in fall: i i i 
i i | 
1 year in 10 H H 
earlier than-- {| October 9 {September 18 jSeptember 1 
1 1 v 
1 ' i 
2 years in 10 |} H i 
earlier than-- { October 15 iSeptember 26 iSeptember 11 
1 i + 
5 years in 10 i H H 
earlier than-- | October 25 {October 11 {September 29 
’ t 1 
i J i 


* Recorded in the period 1888 to 1978 at Rochester and 
Grand Meadow, Minnesota. 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


1 t I 
Map } Soil name H Acres iPercent 
symbol | i i 

t i i 

i i i 
2A iOstrander silt loam, 0 to 2 percent slopeSq---nqnne wenn enon ewe me wn ene nn nnn nn nnenn- i 2,010 j 0.5 
2B iOstrander loam, 2 to 6 percent slopes------------~---------------~------------------ H 1,015 {| 0.3 
11¢ iSogn loam, 4 to 12 percent slopes------------- 2-2-2 nn nnn nnn nnn nn en nn nnn === i 1,835 | 0.4 
16 {Arenzville silt loam-------------------3--- 2-2-0222 0 2-20-22 2+ - ++ --- 2 ---- ---- = i 5,860 } 1.4 
19 iChaseburg silt loaMmen---------en nn nw enn nn nn nn nnn enn n nn nn enna nnn rece eeeee sec nn ane I 9,805 | 2.3 
23 iSkyberg silt loam-------------- 2-2 -n nnn nn eee + 2-2 $3 5 $n nne eee e-- == i 3,210 | 0.8 
ay iKasson Silt 1loam-----<-0---------- 2-3 wen ne nnn nnn nn nn nn nnn nn ene eee en- | 7,315 | 1.7 
25 [Becker 1 0am----- nan nn nn nnn nnn nn ee ee we enn nnn nn nen nnn een ens ee-- n= == | 3,695 | 0.9 
2T7A {Dickinson sandy loam, 0 to 1 percent slopes-----nn-- nnn we ww nnn nn ww ewe eee enn nnn n ene 1,820 | 0.4 
27B iDickinson sandy loam, 2 to 6 percent slopeS-necenee ene een enw nn none nnn ene eee------- i 1,145 | 0.3 
27Cc iDickinson sandy loam, 6 to 12 percent slopesewccenrenwneenn nnn nnn ccc eeceennnnnne nae i 1,965 | 0.5 
30B iKenyon loam, 1 to 6 percent slopes--------------------+------------ 22 - ++ -- === - === H 9,275 | 2.2 
42E {Salida gravelly sandy loam, 12 to 35 percent slopes----------------<------++-------- i 1,645 | O.4 
73F iBellechester loamy sand, 25 to 45 percent slopes----------------------+----- i 705 | 0.2 
99B iRacine silt loam, 1 to 6 percent slopes------------------------------------ i 9,740 | 2.3 
99C iRacine silt loam, 6 to 12 percent slopes--~--~-------------------------~--- i 2,905 | 0.7 
99D2 jRacine loam, 12 to 18 percent slopes, eroded-----------~-------------------- { 695 | 0.2 
131B iMassbach silt loam, 2 to 6 percent slopes---~--------------------------++-+-+- i 895 | 0.2 
131C iMassbach silt loam, 6 to 12 percent slopes-----~----------n ene eee nn eee eee ee H 1,060 | 0.3 
131D jMassbach silt loam, 12 to 18 percent slopes------------- { 485 | 0.1 
143B jEleva sandy loam, 2 to 6 percent slopes----------------- i 2,575 | 0.6 
143C {Eleva sandy loam, 6 to 12 percent slopes------------------------2------------= H goo ; 0.2 
173F {Frontenac loam, 15 to 35 percent BEoPeS Tee: ro ens ee ee en en oe ee -- = H 2,215 | 0.6 
176 !Garwin silty clay loam-----------------------------+----------------------+---- i 10,570 } 2.5 
203 iJoy silt loam, 1 to 4 percent slopes----------------2------ enn nen n nnn e === i 7,795 | 1.9 
209A {Kegonsa silt loam, 0 to 2 percent slopes----------~------------------ eee i 1,260 | 0.3 
209B jiKegonsa silt loam, 2 to 6 percent slopes------------------------ ~~ ------------ H 1,335 | 0.3 
216B {Lamont sandy loam, 2 to 6 percent slopeS---------------ne nn en nnn enn n ee =a oe eee i 910 | 0.2 
244C {Lilah sandy loam, 6 to 12 percent slopes------------------- H 945 | 0.2 
251F {Marlean silty clay loam, 25 to 40 percent slopes H 7,595 | 1.8 
251G jMarlean silty clay loam, 40 to 80 percent slopes i 1,905 } 0.5 
252 jMarshan silt 1] oam--------------------- 2-22-22 ------------ H 880 | 0.2 
283B {Plainfield loamy sand, 0 to 6 percent slopes- H 2,050 } 0.5 
283C {Plainfield sand, 6 to 12 percent slopes--- i 575 | 0.1 
283E |Plainfield sand, 12 to 30 percent slopes--- H 480 | 0.1 
285A jPort Byron silt loam, 0 to 1 percent slopes--~- i 20,795 | 5.1 
285B {Port Byron silt loam, 1 to 5 percent slopes--- i 4,890 | 1.2 
285C jPort Byron silt loam, 5 to 9 percent slopes--- H 4,650 | 1.1 
289 iRadford silt loam i 4,685 | 1.1 
295 iReadlyn loam~--------------+-~-~+-~-~-------- i 2,680 | 0.6 
298 {Richwood silt loam, 0 to 2 percent slopes-- H 2,805 | 0.7 
299A {Rockton loam, 0 to 1 percent slopes----~-~-- { 7,145 | V5, 
299B {Rockton loam, 1 to 6 percent slopes----~--- | 6,600 | 1.6 
299C {Rockton loam, 6 to 12 percent slopes------- i 1,380 | 0.3 
301B jLindstrom silt loam, 2 to 6 percent slopes---- { 6,430 | 1.6 
301C jLindstrom silt loam, 6 to 15 percent slopés----------enn wenn ewe en t 1,405 j 0.4 
309C jSchapville silty clay loam, 6 to 12 percent slopes--------------------------------- H 755 4 0.2 
309D jSchapville silty clay loam, 12 to 25 percent 81 0peSH-wewwwcecen nnn new ee en ------- == H 275 3 0.1 
312B {Shullsburg silt loam, 2 to 6 percent slopes---------------------- i 1,240 | 0.3 
312C {Shullsburg silt loam, 6 to 12 percent slopes----------<---e-nnece i 2,070 } 0.5 
313 iSpillville silt loam-----------------2-0- 2-22 nee ne no-one en e-- i 1,715 | 0.4 
322C jiTimula silt loam, 6 to 12 percent slopes----+--------------------- Hy 6,360 j 1.5 
322D jTimula silt loam, 12 to 18 percent slopes------------------------ i 3,995 } 1.1 
322E {jTimula silt loam, 18 to 30 percent slopes--~---~---~--~+------------~- H 830 } 0.2 
333 iVasa silt loam-------------------------+---+---+------+-+--+--------- | 1,135 | 0.3 
340B |Whalan loam, 1 to 6 percent slopes-----------------~----------------- | 5,000 } 1.2 
340C |Whalan loam, 6 to 12 percent slopes----~----------------------------- { 2,970 } 0.7 
369B |Waubeek silt loam, 1 to 6 percent slopes---------------------------- H 3,995 | 1.1 
369C |Waubeek silt loam, 6 to 12 percent S1lOPeS--- n-ne mene n nnn een w ener wenn i 2,320 | 0.7 
378 iMaxfield silty clay loam------ tre rrr nn en ee enn nnn n nnn nnene | 9,560 | 2.3 
401B {Mt. Carroll silt loam, 2 to 6 percent slopes----------------------00 i 35,415 | 8.4 
4O1C =4{Mt. Carroll silt loam, 6 to 12 percent slopes----------00---2~2--ne- H 13,025 | 3.1 
401C2 {Mt. Carroll silt loam, 6 to 12 percent slopes, eroded--------------------<--------- i 14,475 | 3.6 
4O1D {Mt. Carroll silt loam, 12 to 18 percent slopesS----------------~---3n ence n-ne n eee H 2,860 j 0.7 
401D2 {Mt. Carroll silt loam, 12 to 18 percent slopes, eroded---------------n ne eeenn-n ne H 2,310 ; 0.6 
4O1E {Mt. Carroll silt loam, 18 to 25 percent slopeSe--nccnnne nnn nnn n nen nnn nanos -------- | 840 | 0.2 
463 iMinneiska loam, occasionally flooded-------------------- 2-22-22 eee ee een ne nee eee i 500 ; 0.1 
465  {Kalmarville silt loam---<----------- i 3,600 | 0.9 
467 iSawmill silty clay loame--------- | 3,125 |; 0.7 
468 iOtter silt loam, channeled------- H 11,150 | 2.7 
471 iRoot silt loam-------------------------------------- H 2,380 | 0.6 
472B {Channahon loam, 1 to 6 percent slopes i 7,705 j 1.8 
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TABLE 3.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS-~-Continued 


Soil name Percent 


“a 
Me 
3 
o 
° 
fan 


i 

I 
472C {Channahon loam, 6 to 12 percent slopes--+--------------s2-- nee n-ne == ne 7,105 | 1.7 
473D jDorerton loam, 12 to 25 percent slopes----~-----~----~.---- - 4,005 j 1.0 
473F {Dorerton loam, 25 to 40 percent slopes--------------+--~----- - 2,710 | 0.6 
474B {Haverhill clay, 1 to 8 percent slopes-~--~~------------~----- 1,125 | 0.3 
475B {Backbone sandy loam, 1 to 6 percent slopes- - 1,400 | 0.3 
476B {Frankville silt loam, 1 to 6 percent slopes-- 2,620 } 0.6 
476C jFrankville silt loam, 6 to 12 percent slopes------+---~----- 4,790 | 1.1 
477A {Littleton silt loam, 0 to 1 percent slopes-----------~----- 4,430 | 1.1 
477B jLittleton silt loam, 1 to 4 percent slopes----------------- 4,310 | 1.0 
478B jCoggon silt loam, 2 to 6 percent slopes---------------.----- 3,290 } 0.8 
479 iFloyd silt loam, 1 to 4 percent slopes--s------------------ 9,055 } 2.2 
483A {Waukee loam, 0 to 2 percent slopes------------------------- 5,435 | 1.3 
483B |Waukee loam, 2 to 6 percent slopes~-------- 3,925 j 0.9 
484C |jEyota sandy loam, 6 to 12 percent slopes--- 630 j 0.2 
484E jEyota loamy sand, 12 to 25 percent slopes-- 3,170 } 0.8 
485 {Lawler loam----------~~----------+-~--------+- i 1,715 j 0.4 
486 iMarshan silt loam, depressional---~----- H 800 | 0.2 
487 iHoopeston sandy loam-~------------~----------- i 515 3 0.1 
488F {Brodale flaggy loam, 25 to 40 percent slopes---~----------- H 2,695 } 0.6 
488G jBrodale flaggy sandy loam, 40 to 80 percent slopes--------------+------=+++---------- i 1,455 | 0.3 
489A {Atkinson loam, 0 to 1 percent slopes--------------------------+2------------------- i 3,120 | 0.7 
489B jAtkinson loam, 1 to 6 percent slopes-----------~---+-2---- 2-2 2 one ee eee eee H 3,840 } 0.9 
491B {iWaucoma loam, 2 to 6 percent slopes------~------~-----2---- 1 enn ee ene eo ee see H 2,175 | 0.5 
492B jNasset silt loam, 2 to 6 percent slopes---- pte nn nnn ne nn nnn en een ne cee enn ene i 920 | 0.2 
492C iNasset silt loam, 6 to 12 percent slopes-------~------------~-------220----2--- seen] 840 | 0.2 
493B {Oronoco loam, 2 to 6 percent slopeS-<0---22----~ 22 -- on en nn en nn nee een anne] 1,455 | 0.3 
493C jOronoco loam, 6 to 12 percent slopes-----------~--+----+---- - 4 en on ee nn eee ne i 1,405 | 0.3 
493D jOronoco fine sandy loam, 12 to 18 percent slope8-----~------~------- 2 ----- ee cnn=] 210 | 0.1 
495 iZumbro loamy sand------------0c-2-ncen nnn --o- - 8+ $=  o  o n ne een i 535 | 0.1 
516A |Dowagiac loam, 0 to 2 percent iene etn ween nnn nnn enn n= oo eo oe = 5 ee i 610 j 0.1 
516B {|Dowagiac silt loam, 2 to 6 percent slopes------~------------~----------+----+------ H 1,715 i 0.4 
516C {Dowagiac sandy loam, 6 to 12 percent slopes i 2,050 | 0.5 
5288 {Palms muck, 1 to 6 percent slopes------------ H 665 | 0.2 
593D {Elbaville silt loam, 12 to 18 percent slopes---~-------+----~------~-----~-----=--- i 3,955 | 0.9 
593E {Elbaville silt loam, 18 to 30 percent slopes------------2002~------------~+-------- i 2,095 | 0.5 
898F jBrodale-Bellechester complex, 25 to 60 percent slopes-------~------------~--------- i 835 0.2 
973D {Brodale-Sogn complex, 12 to 25 percent slopes-----------c-ee~ -22e------ 22 ~-- +e ---- H 1,260 | 0.3 
1013) {Pits, quarry---~2------2----~ 2 22-3 oo ee nn no ne en nnn nee eee - == + i 300 } 0.1 
1029 jPits, gravel-------~--------~-------------------------- 22-242 --- 2 ee -- == 2 2 --- === i 235 | 0.1 
1039) [Urban land-----~-2ennn nee e en nn ee we on on nn nn nn nn nn nn nn ene en nee { 1,220 | 0.3 
1078 [Udorthents------e2en- n-ne ene no on nn 5 nn nn nn on nnn ne en eee ee nee nee H 44g j 0.1 
1811B {Lamont-Racine complex, 2 to 6 percent slopes-----~----++-----~--+--------.--------- i 2,425 } 0.6 
1812B jTerril loam, sandy substratum, 1 to 6 percent slopes-------- Sete tetalate tte tetatata tt tetetetet ete H 3,240 | 0.8 
1819G {Dorerton-Rock outcrop complex, very steep~--~---------------- pee wenn en cnn enn eo enn ene H 565 | 0.1 
1832C jOstrander-Dowagiac loams, 6 to 12 percent slopes------------+--------2.0--~--------- H i 0.4 
1846 jKato silty clay loam, depressional-------~------- i i 0.7 
Water areas less than 40 acres in size i | 0.3 

1 1 

i t | A ieee 

} Total sacat sic ecc ase selo Ss ec ee Sie chi sans oe es ee eel ee i 419,290 | 100.0 

t } 

1 t 
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TABLE 4,--YIELDS PER ACRE OF CROPS AND PASTURE 


Only arable soils are listed. 


Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not grown 


[Yields are those that can be expected under a high level of management. 
on the soil] 
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OLMSTED COUNTY, MINNESOTA 


TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Kentucky 
bluegrass 


Rotation 
pasture 
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TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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OLMSTED COUNTY, MINNESOTA 


TABLE 4.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Kentucky 
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TABLE 4,=--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


Soil name and i i i ! {| Grass- | Rotation | Kentucky 
map symbol { Corn {Corn Busse Soybeans | Oats LAReene hay pasture bluegrass 
i i 
H Bu T Ton T Bu T Bu Ton RUNYAN 
i = ! oo 1 aa | a i aa | are ae | areas 
U92C--ss2--s5ee55--5-55~-< t 95 } 12 | 28 66 | 4.0 | 5.8 } 2.6 
Nasset { : | ! | i { 
H i | | } i i 
493B---------------------- H 115 | 1a | 35 | 80 | 5.0 | T.2 | 3.0 
Oronoco i i I i | { i 
i ! I ! | { { 
4Q3C--- - nn nn ew enn ee nnn --- H 110 | va | 33 «| 75 4 4.5 | 6.7 | 2.6 
Oronoco | t i { { | | 
| | I { | | i 
493D---------------------- go | 11 I a4 | 68 | 4,0 | 6.0 | 2.5 
Oronoco i | I | | { i 
| | { | ! { i 
4Q5as-seesssessc5 <eeSe52-e | 55 | 7 4 16 | 41 | 2.2 | 3.3 | 1.5 
Zumbro | | | { i | i 
I { { { i | { 
&  Gdatcicceutdsccsessvess> 738 | 12 | 30 | 61 | 3.0 | 4.5 | 3.3 
Dowagiac i | I i H | | 
i i | H { I i 
5 16B------------- wma eeceee | (a 11] 30 «| 59 } 3.0 | 4.5 | 3.2 
Dowagiac i 
t 
5 16 Concwccw nnn cen e en annn-= i 65 | 8 | 27 4 52 | 2.3 | 3-3 | 1.5 
Dowagiac i i i { H ! i 
i | i { H ! I 
5 28B------- nen enn nn nnn ene i --- | --- | one | --- | --- | o-- | 2.0 
Palms 1 i i | t { { 
i | ! I | { ! 
593D---------------------- | 65 | 7 3 27 | 50 | 2.4 |j 3.7 | 3.0 
Elbaville i \ } | H H i 
i I H i | | H 
5 93E---------------------- | --- | --- | --- | wo- | coe | 1.0 i 2.5 
Elbaville i i i { | | | 
| | i i I H { 
898F ------------~---------- | --- | --- | --- | --- | --- | 1.0 |} 0.7 
Brodale-Bellechester | | ! 
i i 
9 73D w+ ---2e--- = eee ee | --- | --- | oo --- woe | 1.0 | 0.6 
Brodale-Sogn | i | | 
1 
1811Bs------------------ --| 95 | 12 4 29} 71 4 3.5 | 5.4 | 2.0 
Lamont-Racine | i i 1 
t i] ! t 
18 12B------- an wenn nner n-ne Hl 118 «| 16 | 34 | 87 | 4.4} 6.5 | 3.7 
Terril { t | i i t { 
i i ! i i ! i 
1819Ge---------------- ee i wee} --- } --- | --- | o-- | 0.9 | 0.7 
Dorerton-Rock outcrop i H i i 
1 ' t t 
18 32Cennwneneee ee --------- H 89 | a 30 | 73 4.0 | 5.6 | 3.1 
Ostrander -Dowagiac 1 | | 
i t t i H 
18 U6 amen en nnn nn wn nnn nnn n= i 110 wf 35 | 70 | 4.5 | 6.7 | 3.5 
Kato | i i I { { I 
i ! i { { ! | 


* Animal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 


OLMSTED COUNTY, MINNESOTA 


TABLE 5.--CAPABILITY CLASSES AND SUBCLASSES 


[Miscellaneous areas are excluded. 


entry indicates no acreage] 


~ T TMajor Management concerns (SubClass) 


Class } Total | 7 ° 
{ acreage | Erosion {| Wetness | problem 
i i (e) i (w) t (s) 
T 1 Acres t Aeres i Acres 
| { { | 
{ i i | 
I | 36,975) --- --- --~ 
i ' 
Il 196,137{ 118,962 {| 45,950 | 31,225 
i ! 
un | 74,404] 63,451 | 6,940 $ 4,010 
1 t 
i) t t 
Iv { 20,240} 16,790 |} coe | 3,450 
{ I I i 
v { 27,600} aon: 27,600 j --- 
| H 
VI Kestrel aa 1,125 | 4,690 
VII | 25,334) 14,425 4 --- | 10,909 
! i { 
! ! H 
| | { 


Absence of an 


133 


134 


{Only the soils suitable for production of commercial trees are listed. 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


{Quaking aspen--- 
: 


SOIL SURVEY 


Absence of an entry indicates that 


>. T i Management concerns T Potential productivity 
Soil name and fOrdi- | T Equip- 1 T T T | 
map symbol Ination}{Erosion | ment {Seedling{ Wind- |} Common trees [Site | Trees to plant 
{symbolfnazard | limitaejmortal- {| throw | jindex| 
i | { tion | ity | hazard | | H 
! t 
{ t | t t H 
16 ---2------------- { 20 |Slight {Slight {Slight {Slight {Northern red oak----| 65 }Red pine, eastern 
Arenzville | i i i { {Bur oak------------- --- | white pine, white 
\ { { t | {Silver maple-------- { --- | spruce, northern 
i t i H { i i } red oak. 
{ i i i | H i I 
19 <2 2 oon nee eee nee ' 20 {Slight {Slight {Slight {Slight {Northern red oak----i 65 {Red pine, eastern 
Chaseburg i { ! | { }Sugar maple--------- } +--+ | white pine, white 
} H H { H jAmerican basswood---{ --- | spruce, northern 
i { { i i I } red oak. 
| i | H H H 1 
23----------------- 1 20 {Slight {Slight {Slight {Slight {American basswood~---{ 60 {Silver maple, eastern 
Skyberg { H { { H {Silver maple-------- | 60 | cottonwood, American 
| i | i | fEastern cottonwood--| 86 {| basswood, eastern 
H | i i eer maple--------- | 60 i white pine. 
t ! ' t 
24---2------------- } 20 |Slight {Slight {Slight {Slight jEastern cottonwood--| 85 {Black walnut, eastern 
Kasson i i i i i {American basswood---| 70 } cottonwood, American 
i | | i i iSugar maple--------- } 60 | basswood, eastern 
l } iBlack walnut-------< { 55 | white pine. 
' i { i I 
99B, 99C---~------- 1} 20 {Slight {Slight {Slight {Slight |American basswood-=--{ 68 {White spruce, eastern 
Racine | t H } H {Northern red oak----| 65 { white pine, black 
| { | { | {Black walnut--~----- i 60 | walnut, green ash, 
| psc MAP] Ce-ncen= wn 60 | northern red oak. 
t 
t 
9 9D2----------- we--| 2r {Moderate{Moderate]Slight {Slight {American basswood---} 68 !White spruce, eastern 
Racine | H { { H INorthern red oak----} 65 | white pine, black 
H H ! H | {Black walnut-------- i 60 { walnut, green ash, 
| {Sugar maple--------~ 60 northern red oak. 
t t 
131B, 131C, 131D---} 20 {Slight {Slight {Slight {Slight {White oak { 70 {White oak, Scotch 
Massbach H i | | i {Northern red oak----} --- {| pine, white ash, 
i { i i I i H | eastern white pine, 
} H ' i i { j { red pine, northern 
I i ! H i I I | red oak. 
| | | I | | | i 
143B, 143Cee---eeee} 40 Slight |Slight {Slight {Slight [Northern pin oake=--j --- [Jack pine, red pine. 
Eleva i i | | | iJack pine----~------ } 45 4 
H H i i i [Black oak----- ween [ --- | 
i i \ jper eters red oak----| --- 
i J 1 J 
17 3Feeence eanneee--}| 3r |Moderate{/Moderate|Moderate|Slight {Northern red oak----] 60 {Eastern white pine, 
Frontenac H t { H ! {Quaking aspen------- i 56 | red pine, black 
H i H i | | Butternut----------- ! 56 | walnut, northern red 
| H i | { {American basswood---} 60 | oak, American 
{ ! i ges Oak ennn------- i 60 H basswood. 
H t t ' i 
209A, 209B----- a---} 20 {Slight {Slight {Slight {Slight {Northern red oak----{ 65 {Red pine, eastern 
Kegonsa { { t | i {Sugar maple--------- | --- | white pine, white 
i | ! | i lAmerican basswood---{ --- | spruce, northern 
! | aes ash----------- [o--- red oak, white oak. 
i t 1 
216B~-------------- | 30 {Slight {Slight {Slight {Slight jNorthern red oak----| 55 jEastern white pine, 
Lamont | | i H i [White oak--~-------- { 55 {| Seotch pine, northern 
I ! red oak, white oak. 
1 
t { t 
DUNC conde nce ene ae { 3s {Slight {Slight {Severe {Slight {Northern red oak----} 55 {Eastern white pine, 
Lilah { ! | H | t ! { Scoteh pine, northern 
I i t i { red oak, 
i i { { 
251F, 251G--------- | 3r {Severe {Severe {Moderate{Moderate}Northern red oak----{ 55 {Northern red oak, 
Marlean { ! t {American basswood---{ 55 { American basswood, 
Hl { { iGreen ash---~------- { 52 | eastern white pine, 
H | | [White oak--<---------/ 52 | black walut, red pine. 
{ i i 
i i | 


t 


OLMSTED COUNTY, MINNESOTA 


Soil name and 
map symbol 


283B, 283C--------- 
Plainfield 


Timula 


322D, 322E ewww en ene 
Timula 


340B, 3.40C--------- 
Whalan 


369B, 369C--------~ 
Waub eek 


4O1B, 401C, 401C2-- 


Mt. Carroll 


4O1D, 401D2, 4O1E-- 
Mt. Carroll 


38 


38 


20 


3r 


20 


20 


20 


20 


er 


20 


3w 


aw 


3w 


TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns T Potential productivity | 
|\Ordie |~ —— T Equip=- [T | ®+&$T... POO 
|nation|Erosion 
symbol jhazard 


Slight 


Moderate 


Slight 


Moderate 


Slight 


Slight 


Slight 


(| Equip= 
{ ment 
{ limita- 
| tion 


Slight 
Severe 


Slight 
Moderate 


Slight 


Slight 


Slight 


Slight 


{Seedling 
tmortal- 
{ity 


Severe 


Severe 


Slight 


Moderate 


Slight 


Slight 


Slight 


Slight 


t 
} Wind- 


throw 
| hazard 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Slight 


Moderate | Moderate |Moderate {Slight 


Slight 


Slight 
Slight 


| 
t 
i 
| 
| 
i 
! 
| 
t 
| 
\ 
i 
| 
| 
| 
{ 
! 
1 
i 
| 
i 
! 
i 
| 
H 
| 
| 
| 
i 
| 
i 
{ 
! 
{Slight 
t 
| 
| 
! 
| 
| 
H 
| 
! 
I 
| 
! 
H 
} 
H 
' 
| 
| 
{ 
| 
t 
i 
! 
' 
| 
! 
| 
t 
eel 
| 
i 
| 


Slight 


Severe 
Severe 


! 
t 
t 
! 
{ 
{ 
! 
{ 
t 
{ 
1 
1 
1 
1 
1 
1 
| 
1 
t 
| 
{ 
{ 
I 
iSevere 
i 

1 

! 

i 

t 

! 

qt 


Slight 


Moderate 


Slight 


t Common trees 
| 
t 
t 


{ 
{Red pine------------ 


{Eastern white pine-- 
iJack pine-------- = 
[Rene pin oak---- 
{Red pine------------ 
iEastern white pine-~ 
{Jack pine----------- 


iNorthern pin oak---- 


| 

{White oak----------- 
{Northern red oake~-- 
iGreen ash-----wccee- 
{Bur ocakeuws-----eecee 


H 

tWhite oak----------- 
{Northern red oak---- 
{Green ash----------- 
'Bur oak------------- 


{Northern red oak---- 
{American basswood--- 
[Black walnutW--es<<- 
{Quaking aspen------- 


iEastern white pine-~- 
[Northern red oak---- 


1 
iSite 
findex|] 


{White oak----------- { 


{Black walnut-------- 


{White oak----------. i 


{Northern red oak---- 


Northern red oak---- 
American basswood--- 
Sugar maple--------- 


iNorthern red cak---- 
{American basswood--- 
{Sugar maple--------- 


Eastern cottonwood-- 


! 
Moderate/{Eastern cottonwood-- 


{Silver maple-------- 
{Green ash-----~------ 
pera basswood--- 


Moderate} Moderate} Silver maple-------- 


Moderate{Moderate{Eastern cottonwood-- 
H 


{Silver maple-------- 
[Green ash----------- 
{American basswood--- 


80 


135 


I 
H Trees to plant 


i 
{Red pine, eastern 
| white pine, jack 


Red pine, eastern 
white pine, jack 
pine. 


red pine, Scotch 
pine, black walnut, 
northern red oak, 
white oak, 


Eastern white pine, 
red pine, Scotch 
black walnut, 


i 
{ 
i 
i 
i 
| 
| 
{Eastern white pine, 
| 
{ 
{ 
| 
i 
! 
t 


| pine, 
northern red oak, 
white oak. 


Northern red oak, 
American basswood, 
black walnut, white 
Spruce, common 
hackberry, eastern 
white pine. 


Northern red oak, 
white oak, silver 
Maple, eastern white 
pine. 


i 
i 
| 
| 
| 
{ 
| 
i 
| 
I 
| 
I 
i 
I 
i 
{Eastern white pine, 

i red pine, Norway 

| spruce, Scotch pine, 
{ white spruce, 

i black walnut, 

| sugar maple. 

1 

{ 

H 

i 

i 

i 

{ 

| 

! 

i 

| 

I 

! 


Black walnut, eastern 
white pine, red pine, 
northern red oak, 
white oak, 


Black walnut, eastern 
white pine, red pine, 
northern red oak, 
white oak. 


Black walnut, green 
ash, white oak, 
silver maple. 


iSilver maple, eastern 
| cottonwood, green 

i ash, white spruce, 

| American basswood. 

i 

' 


{Black spruce, green 

{| ash, pin oak, silver 

| maple, eastern 
cottonwood. 


i 

I 

[Silver maple, eastern 
i cottonwood, green 

| ash, white spruce, 

{ American basswood. 

H 


SOIL SURVEY 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
T T Management concerns Potential productivity | er eee ae 
Soil name and iOrdi- |~ Equip- | T T { 
map symbol inationjErosion | ment [Seedling] Wind- | Common trees {Site | Trees to plant 
fsymbol{hazard {| limita-jmortal- {| throw | lindex} 
} tion | ity {i hazard | { H 
t ! 
1 
t 


473D, 473F 
Dorerton 


Backbone 


476B, 476C 
Frankvill 


492B, 492C 
Nasset 


493B, 493¢ 
Oronoco 


49 3D --e--= 
Oronoco 


516A, 516B, 


Dowagiac 


593D, 593E 
Elbaville 


e 


516C--- 


30 


20 


20 


20 


20 


20 


er 


20 


er 


Moderate |Moderatej Slight 


i 
Slight {Moderate/Slight 

i ! 

i | 

i ! 

I i 

H { 

1 H 

! H 
Slight {Slight {Slight 

{ I 

{ I 

i i 

i H 

! t 
Slight {Slight |Slight 

! 1 

! t 

! i 

I t 

| 

t 
Slight {Slight {jSlight 

{ i 

i I 

I ! 

i I 

i { 
Slight {Slight {Slight 

1 a 

i i 

{ { 

i v 

i ' 

| i 
Slight {Slight {Slight 

i I 

i ! 

i I 

H t 

Hl H 

t H 
Slight {Slight {Slight 

1 1 

i | 

{ | 

! i 

{ ! 

i i 
Moderate|[Slight [Slight 

i | 

! | 

i | 

! | 

i | 
Slight {Slight {Slight 

oa 

t I 

i i 

! I 

i { 

1 1 

t 1 

{ | 

I 

i 

I 

i 

I 

i 

i 

i 


Slight 


Slight 
Slight 


Slight 
Slight 
Slight 


Slight 
Slight 


Slight 


i 
i 
| 
! 
! 
i 
i 
H 
| 
H 
| 
| 
i 
I 
i 
H 
I 
I 
| 
I 
1 
t 
i 
i 
| 
i 
| 
| 
' 
t 
i 
H 
i 
1 
| 
i 
t 
i 
! 
| 
1 
1 
| 
{ 
i 
i 
I 
i 
{ 
i 
{ 
i 
{ 
| 
I 
{ 
t 
! 
{ 
H 
i 
Slight 
1 

{ 

I 

I 

i 

! 

H 


tNorthern red oak----} 
}Eastern white pine--} 
{White oak----------- 


tAmerican basswood---| 
{Black cherry-- 
{Quaking aspen------- | 


i 
----} 


iNorthern red oak----j 
[White oak----------- i 


Northern red 
White oak----------- 


Northern red 
White oak----------- 


Northern red oak---- 
White oak----------- 


White oake---------- 
Northern red oak---- 


| 


{Black walnut------+-- H 
{American basswood---| 
{Northern red oak----] 
iWhite oak----------- i 
jEastern white pine--| 


' 

{Black walnut-------- H 
jAmerican basswood---]} 
{Northern red oak----] 
iWhite oak----------- { 
peneteen white eae 


{Black walnut---- 
{Black cherry---- 
{Yellow-poplar--- 
{Sugar maple----- 
{American basswood---| 
' 


t 

{Northern red oak----} 
[White oak----------- H 
{American basswood---} 
{Sugar maple--------- 
{Butternut--=- 
{Black walnut- 
lennon birch--------- 


65 
65 


65 
65 


| 
[Northern red oak, 

{| eastern white pine, 
! white spruce, black 
i walnut. 
H 
I 
! 
H 


{Eastern white pine, 

{ red pine, Norway 

| spruce, Scotch pine, 
{ white spruce, black 
i walnut, sugar maple. 
{ 


{Eastern white pine, 

{ red pine, Scotch 

{| pine, Norway spruce, 

{| black walnut, sugar 
maple, 


Eastern white pine, 
red pine, Norway 
Spruce, Scotch pine, 
white spruce, 
black walnut, 
maple. 


Sugar 


Eastern white pine, 
red pine, Norway 
spruce, Scotch pine, 
white spruce, 
black walnut, 
maple. 


sugar 


{ 

I 

i 

H 

i 

H 

1 

{ 

H 

i 

' 

t 

! 

H 

| 

| 

{Eastern white pine, 
{| red pine, Norway 
| spruce, Scotch pine, 
{ white spruce, 
| black walnut, 
| maple. 

t 

i 

H 

1 

I 

1 

| 

| 

| 

| 

| 

| 

{ 

I 

I 

! 


sugar 


Black walnut, northern 
red oak, white oak, 
eastern white pine, 
American basswood, 
white spruce. 


Black walnut, northern 
red oak, white oak, 
eastern white pine, 
American basswood, 
white spruce. 


Black walnut, sugar 
maple, northern red 
oak, eastern white 

i pine, red pine, 

| white spruce. 


{ 
| 
| 
! 
{Northern red oak, 

| black walnut, eastern 
| white pine, 

I 

i 

i 
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
H Management concerns Potential productivity 
— 7 fokquip= i,.0a -ePo 2 oe) Oo ee hee 


4 ' 
Soil name and {Ordi- } quip- | i 
{Seedling} Wind- 


{American basswood---} 
t 


' { 
1 
' t ' 
map symbol |nation{Erosion | ment H Common trees iSite | Trees to plant 
isymbol}hazard {| limita-{mortal- { throw i jindex| 
! } tion | ity i hazard | { i 
' ' t t t ! 
i i i H I { H t 
1811B*: i i | i I H H I 
Lamont-----e-e----} 30 {Slight {Slight {Slight {Slight {Northern red oak----{ 55 jEastern white pine, 
H H H { H {White oak----------- | 55 {| Seotch pine, European 
i i H i H H H } larch, northern 
i I I i i i i i red oak. 
{ i H I I { H I 
Racine+---+-----~- 1 20 {Slight Slight {Slight {Slight {American basswood---} 68 {White spruce, eastern 
i | | | | {Northern red oak----} 65 | white pine, black 
H { } H | {Black walnut-~------ | 60 | walnut, green ash, 
i i i \ | [peer maple------- aoa 60 | northern red oak. 
t 1 t 1 i 1 
1819G#: i I I ! { i i ' 
Dorerton---------- 1 3f ‘Moderate}Severe {Moderate/Slight {Northern red oak----{ 55 {Northern red oak, 
t i H H H {Eastern white pine--| 50 | eastern white pine, 
{ H H 1 i iWhite oakew--------- | 50 | white spruce, black 
{ H | i H iBur oak--------- weee} 50 | walnut. 
{ i H t { ‘American basswood---} 50 | 
{ | i i | ‘Black cherry-------- i 50 | 
| | H Hl I iQuaking aspen 60 | 
! t I | { i t 
Rock outcrop. I H | H H } t 
t t t i t { I 
1832C*: t i i i | i i 
Ostrander. i | H H { H ! 
t i Hl | { | I 
Dowagi ace --------- ' 29 {Slight {Slight {Slight {Slight {Northern red oak----} 65 {Black walnut, sugar 
{ H H H { {White oak----------- | --- {| maple, northern red 
| H { H | iWhite ash---- ~---| 61 | oak, eastern white 
{ ! H ; : {Black walnut-------- } --- | pine, red pine, 
! i ! H i {Black cherry--------{| --- | white spruce. 
i t H i i |Yellow-poplar-------{ --- | 
H H ! H t {Sugar maple-------- ~-| 614 
! I I t ! 61} 
I t i t H t 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[The symbol < means less than; > means more than. 


environmental 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


plantings are listed. 


SOIL SURVEY 


Only the soils suited to trees grown as windbreaks or 


Absence of an entry indicates that trees generally do not 


grow to the given height on that soil] 


Soil name and 
map symbol 


Wee so penne el = oe a eee eS a IG tee eee eT oe 


2A, 2Benqnanecnnne 
Ostrander 


16 anew enews nn anne 


Arenzville 


Chaseburg 


ee 


Skyberg 


27A, 27B, 27C 
Dickinson 


Kenyon 


99B, 99C 
Racine 


131B, 131C, 
Massbach 


131D-- 


143B, 
Eleva 


143C 


rees 


aving predic 


| 16-25 


~year average 


elgnts, 


26-35 


gee ae ae sad ew aes OI ee eee ae ee ee ee 
| 
i 


i 
{Gray dogwood, 
{ honeysuckle, 


{Northern white-cedar, 


lilac. 


{| lilac, common 
{| ninebark, silky 
} dogwood. 


{Northern white-cedar, 
! lilac, common 

{i ninebark, silky 

| dogwood. 

a 

' 

{Tatarian honeysuckle, 
{ lilac. 

i 

| 


-----]Gray dogwood, Tatarian 


honeysuckle, lilac. 


! 
t 
i 
t 
I 


H 

IGray dogwood, 

{| Tatarian honeysuckle, 
| lilac. 


Tatarian honeysuckle, 
Siberian crabapple, 
lilac. 


{Tatarian honeysuckle, 
lilac. 


i 
H 
H 
{ 
i 
{Tatarian honeysuckle, 
{ lilac. 

H 

i 

! 


iSiberian peashrub, 
{ lilac, Siberian 

{| crabapple, Tatarian 
{| honeysuckle. 
{ 
I 


t 
Tatarian{Siberian crabapple, 


Amur maple, eastern 
redcedar, northern 
white-cedar. 

White spruce, Norway 
spruce. 

White spruce, Norway 


spruce. 


Northern white-cedar, 
white spruce, 
Siberian crabapple. 


White spruce, northern 


white-cedar, Siberian 
crabapple, Amur 
maple. 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


Eastern redcedar, 
common hackberry, 
northern white-cedar, 
bur oak, white 
Spruce, ponderosa 
pine, Scotch pine. 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


Eastern redcedar, 
northern white-cedar 
blue spruce, Siberia 
crabapple, Amur 
maple. 


Be 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


Eastern white pine, 
red pine, jack pine, 
Norway spruce, 
eastern redcedar, 
northern white-cedar. 


i 
i 
| 
t 
| 
| 
| 
| 
| 
i 
| 
{ 
{ 
| 
H 
! 
| 
I 
H 
i 
t 
i 
t 
t 
i 
\ 
i 
i 
! 
i 
' 
| 
I 
I 
I 
! 
! 
t 
| 
t 
| 
1 
1 
H 
| 
| 
I 
| 
| 
| 
I 


Eastern white pine, 
green ash, common 
hackberry. 


Eastern white pine, 
red pine, green ash, 
common hackberry. 


Eastern white pine, 
red pine, green ash, 
common hackberry. 


! 
1 
1 
i) 
i 
t 
i 
1 
{ 
1 
1 
1 
t 
| 
i 
' 
1 
1 
{ 
| 
1 
1 
1 
1 
i 
i 
|Eastern white pine, 
| green ash, common 
{ hackberry. 


t 

Green ash, eastern 

1 white pine, common 

{ hackberry, red pine. 


Common hackberry, red 


pine, green ash. 


Green aShwouwenwecenre 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Eastern white pine, 
green ash, common 
hackberry, bur oak. 


Common hackberry, bur 


oak, eastern white 
pine, ponderosa pine, 
green ash. 


Green ash-----------+-- 


stern cottonwood, 


a 
s 
cottonwood, 


maple. 


Eastern 
silver 


cottonwood, 
maple. 


Eastern 
silver 


cottonwood, 
Maple. 


Silver maple. 


stern cottonwood, 
ilver maple. 


uo 


Silver maple. 


Silver maple. 


Silver maple. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
Soil name and |7~ T T H 
map symbol | BH15 { 16-25 | 26-35 H >35 
SSeS ee a Se ee ee oe ee ee Ee ee 
Silver maple, golden Eastern cottonwood. 


176 ---------------} Northern white-cedar, i 
willow, green ash. 


Siberian crabapple, 


Garwin t redosier dogwood, Amur maple, eastern 
| medium purple willow,! white pine, white 
i Tatarian honeysuckle.{ spruce. 
t 
203--------------- {Tatarian honeysuckle, {Northern white-cedar, {Common hackberry, bur {Silver maple. 
Joy | lilae. white spruce, oak, eastern white 


| 
209A, 209B--------/Silky dogwood, common 
Kegonsa {| ninebark, lilac, 


pine, ponderosa pine, 
green ash. 


Siberian crabapple, 
Amur maple. 


White spruce, northern 
white-cedar, Norway 


Eastern white pine, 
red pine, common 


{| Tatarian honeysuckle,! spruce. hackberry, green ash. 
| silver buffaloberry. 
| 
2 16Bannnnnn---- ===} Siberian crabapple, Eastern redcedar, Green ash------------- --- 
Lamont {| Tatarian honeysuckle,j common hackberry, 
| Siberian peashrub, northern white-cedar, 
i lilae. bur oak, white 
{ spruce, ponderosa 
H pine, Scotch pine. 
i 
1 
24YC e222 ------ === {Eastern redcedar, Bur oak, ponderosa --- --- 
Lilah northern white-cedar,i pine, jack pine, 
Russian-olive, green ash, common 
Siberian crabapple, hackberry. 


i 
| 
1 
t 
a 
{ 
I 
t 
! 
i 
{ 
I 
i 
| 
! 
{ 
| 
{ 
| 
H 
1 
{ 
| 
' 
t 
1 
t 
I 
1 
f] 
i 
i 
i] 
{ 
silver buffaloberry, | 
Tatarian honeysuckle, | 
Siberian peashrub. H 
| 
{Eastern white pine, Eastern cottonwood. 
| Siberian crabapple, 
{| Amur maple, white 
1 
t 
i 
i 
{ 
| 
1 
i 
I 
1 
i] 
{ 
1 
t 
i 
v 
! 
t 
t 
t 
t 
t 
I 
I 
1 
H 
i) 
i 
i 
! 
i 
| 
i 
1 
i 
i 
t 
{ 


| 
! 
i 
! 
{ 
I 
| 
t 
t 
! 
| 
i 
| 
t 
| 
' 
| 
| 
| 
| 
H 
Hl 
I 
! 
' 
! 
| 
! 
Golden willow, silver 
spruce, 
H 
I 
Hy 
! 
Hl 
{ 
H 
i 
! 
i 
i 
t 
i 
| 
i 
i 
i 
1 
i 
| 
t 
| 
| 
{ 
| 
i 


northern white-cedar, maple, green ash. 
medium purple willow, 


Tatarian honeysuckle. 


Eastern white pine, 
red pine, jack pine, 
Norway spruce, common 
hackberry, 


| lilac, eastern 

| redcedar, Tatarian 

| honeysuckle, silver 

i buffaloberry, 

| northern white-cedar. 
1 
i 


285A, 285B, 285C--!Tatarian honeysuckle, jNorthern white-cedar, {Common hackberry, bur {Silver maple. 
Port Byron i lilac. Siberian crabapple, oak, eastern white 
| Amur maple, white pine, ponderosa pine, 
H spruce. green ash. 
{ 
289--------------- {Tatarian honeysuckle, {Northern white-cedar, {Common hackberry, bur jSilver maple. 
Radford lilac. white spruce, oak, eastern white 
Siberian crabapple, pine, ponderosa pine, 
Amur maple. green ash. 
295 ------------ ---/Tatarian honeysuckle, |Northern white-cedar, {Common hackberry, bur {Silver maple. 
Readlyn lilac. white spruce, oak, eastern white 


Siberian crabapple, 
Amur maple. 


pine, ponderosa pine, 
green ash. 


29 Benne nnn e eee] Lilac, common 
Richwood ninebark, silky 
dogwood. 


White spruce, Norway 
Spruce, northern 
white-cedar, Siberian 
erabapple, Amur 
maple. 


Eastern white pine, 
red pine, common 


{ 
i 
I 
{ 
t 
i 
i 
1 
{ 
H 
H 
i 
i 
{ hackberry. 
: 

i] 

i 

i 
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Soil name and 
map symbol 


Se a ee ee 


299A, 299B, 299C-- 
Rockton 


301B, 301C 
Lindstrom 


Schapville 


312B, 312C 
Shullsburg 


Spillville 


322C, 322D-------- 
Timula 


34OB, 340C----nne 
Whalan 


369B, 369C 
Waubeek 


Maxfield 


401B, 4O1C, 401C2 
Mt. Carroll 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, ofe=- 
—— ToS Se ee ee ee ee 


! 
i 
i 
| 8-15 
‘ 


I 

[Siberian crabapple, 
| gray dogwood, 

| Tatarian honeysuckle, 
| lilac. 
t 
t 


|Redosier dogwood, 
Tatarian honeysuckle, 


I 
{ lilac. 
! 
3 
t 
i) 
1 
i) 


{Siberian crabapple, 
{ Tatarian honeysuckle, 
{| Siberian peashrub, 

{ lilac. 

i 

t 

{ 

v 


iTatarian honeysuckle, 
lilac. 


i 
| 
1 
| 
i 


iTatarian honeysuckle, 
lilac. 


tarian honeysuckle, 


I 
v 
t 
t 
1 
i 
{Ta 
| lilac. 
! 
{ 
{ 


16-25 


northern white-cedar, 


blue spruce, eastern 
white pine, common 
hackberry. 


t 
i 
{ 
t 
| 
{Eastern redcedar, 
' 
t 
{ 
| 
{ 
t 
| 


Eastern redcedar, 
northern white-cedar,{ 
blue spruce, Siberian} 
crabapple, Amur 
maple. Hl 

1 
1 


common hackberry, 
northern white-cedar, 
bur oak, white 
spruce, ponderosa H 
pine, Scotch pine. ' 
t 


White spruce, 
white-cedar, Siberian 
crabapple, Amur 
maple, medium purple 
willow. 


1 
i 
Eastern redcedar, i 
1 
1 
' 
T 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


Northern white-cedar, 
Siberian crabapple, 
Amur maple, white 
Spruce. 


1 
! 
i 
1 
t 
I 
t 
H i 
H 

i H 
northern} 
| 

1 

{ 

i I 
I 

t 

H 

| 

1 

1 

i t 
i 


iGray dogwood, TatarianjEastern redcedar, 


honeysuckle, lilac. 


Siberian crabapple, 
ray dogwood, 
atarian honeysuckle, 


i 
a 
T 
lilac. 


{Tatarian honeysuckle, 
lilac. 


Northern white-cedar, 
redosier dogwood, 
medium purple willow, 
Tatarian honeysuckle. 


Peking cotoneaster, 
gray dogwood, silky 
dogwood, lilac, Amur 
maple, mockorange. 


northern white-cedar, 


blue spruce, Siberian 
crabapple, Amur 
maple. 


Eastern redcedar, 
eastern white pine, 
white spruce, 

pine, common 
hackberry. 


t 

| 

t 

I 

I 

i 

i 

I 

i 

| 
{Northern white-cedar, 
{| white spruce, Amur 
| maple. 
! 

| 

H 

H 

i 

I 

i 

i} 

1 

} 

! 

1 

t 

t 

t 


Siberian crabapple, 
Amur maple, eastern 
white pine, white 
spruce. 


1 
i 
1 
t 
I 
1 
t 
t 
! 
| 
t 
t 
i 
t 
1 
i 
| 
| 
{ 
| 
| 
{ 
red H 
i 
i 
H 
1 
t 
rT 
i) 
t 
' 
i 
t 
' 
i 
t 
{ 
H 
{ 
i 
Northern white-cedar j} 
’ 

t 

i 

t 

a 

' 


26-35 


Green ash 


Eastern white pine, 


green ash, common 
hackberry. 


Green ash 


Eastern white pine, 
ponderosa pine, 
common hackberry, 
green ash. 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Eastern white pine, 
green ash, common 
hackberry. 


Green aSshw-<--2e------ 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Silver maple, golden 
willow, green ash. 


White spruce, red pine 
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Eastern cottonwood, 


Silver maple. 


Silver maple. 


Silver maple, 


Eastern cottonwood, 


Eastern cottonwood. 


Silver maple. 


Eastern cottonwood, 


Eastern white pine. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


i Trees having predicted 0-year average heights, in feet, of=- 
i A 
Soil name and |} i T 
map symbol i 16225 26-35 >35 
I 


8-15 


t 
a 
i 
1 
t 
i 
i | 


medium purple willow,| Amur maple, white 
Tatarian honeysuckle.| spruce. 
! 


i 
! | 
46 3e---- ee - ee \Tatarian honeysuckle {Northern white-cedar, |Common hackberry, {Eastern cottonwood, 
Minneiska | { purpleosier willow, | bur oak, green ash. | silver maple. 
| j white spruce, blue | 
| { spruce, Siberian | H 
i { crabapple. H i 
| | { | 
467 ------ eon------} Northern white-cedar, {White spruce---------- {Golden willow---------jEastern cottonwood. 
Sawmill } tall purple willow, | { I 
} Tatarian honeysuckle.| | 
i | t 
47 5 Be----- ee n-e--- {Eastern redcedar, {Bur oak, ponderosa i --- H --- 
Backbone northern white-cedar,! pine, jack pine, { H 
| Russian-olive, { green ash, common i H 
{| Siberian crabapple, {| hackberry. | \ 
! silver buffaloberry, | | i 
{| Tatarian honeysuckle, j t H 
{ Siberian peashrub. i { ! 
| I I 
476B, 476C-------- iWhite spruce, Tatarian!Northern white-cedar, ‘Common hackberry, bur {Silver maple. 
Frankville } honeysuckle, lilac. | Siberian crabapple, { oak, eastern white 
{ { Amur maple. | pine, ponderosa pine,}{ 
| | | green ash. | 
ATTA, 4TTB-------- !Tatarian honeysuckle, {Northern white-cedar, {Common hackberry, bur {Silver maple. 
Littleton ! lilac. i white spruce, {| oak, eastern white { 
{ | Siberian crabapple, {| pine, ponderosa pine,| 
{ Amur maple. | green ash. 
{ H I 
47 8B-------------- iTatarian honeysuckle, |Northern white-cedar, {Common hackberry, bur iSilver maple. 
Coggon ! lilac. | white spruce, {| oak, eastern white 
H ! Siberian crabapple, | pine, ponderosa pine,! 
i | Amur maple. green ash. 
i i 
479 e-------------- iNorthern white-cedar, |Siberian crabapple, {Silver maple, golden jEastern cottonwood. 
Floyd | redosier dogwood, | Amur maple, eastern | willow, green ash. 
{ medium purple willow,! white pine, white t 
Tatarian honeysuckle.]| spruce. i | 
H i { 
483A, 483B--------|Tatarian honeysuckle, {Amur maple, eastern [Red pine, Norway {Silver maple, eastern 
Waukee | bloodtwig dogwood, | redcedar. | spruce, common | cottonwood. 
| Siberian crabapple. | i hackberry. { 
| I H I 
484C-------- ------/Silver buffaloberry, {Eastern redcedar, red {Green ash-------------| --- 
Eyota i Siberian crabapple, | pine, bur oak, blue ji | 
{ lilac, redosier | spruce, eastern white} t 
i dogwood. { pine, common H H 
{ ! hackberry. Russian= | H 
! | olive. H i 
{ i { H 
CE be es {Siberian crabapple, {Eastern redcedar, {Green ash------------- ! --- 
Lawler { Tatarian honeysuckle,{ common hackberry, { { 
| Siberian peashrub, { northern white-cedar,} t 
| lilac. ! bur oak, white H i 
! | spruce, ponderosa H | 
{ { pine, Scotch pine. i 
i 
i 1 ! 
486----- w---------}Redosier dogwood, |Eastern white pine, {Golden willow, silver jEastern cottonwood. 
Marshan northern white-cedar,| Siberian crabapple, | maple, green ash. 
1 
! 
t t ! 
I i { 
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TABLE 7.=--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


T Trees having predicted 20-year average heights, in feet, of-- 


Soil name and | 
map symbol 8-15 


{ 16-25 


26-35 


>35 


i] 
487 enn nnn nnn nnn--- {Siberian crabapple, 
Hoopeston { Tatarian honeysuckle, 
| Siberian peashrub, 
i lilac. 


H 
1 
i 
t 
i 
Atkinson | lilac. 
| 
| 
I 
491 Benne nnee -|Tatarian honeysuckle, 
Waucoma H lilac. 
{ 
492B, 492Con----- = iTatarian honeysuckle, 
Nasset i lilac. 
v 
t 
| 
t 
493B, 493C-------- iRedosier dogwood, 
Or onoco { Tatarian honeysuckle, 
{ lilac. 
i 
i 
495--------------- iEastern redcedar, 
Zumbro Russian-olive, silver 
buffaloberry, 


Siberian crabapple, 
Tatarian honeysuckle, 
Peking cotoneaster, 


Dowagiac privet, autumn-olive. 
1811B*; 
Lamont-----+-+----+ {Siberian crabapple, 


Tatarian honeysuckle, 
Siberian peashrub, 
lilac. 


Raciné----0+-22--/Tatarian honeysuckle, 
lilac. 
1812B------------- iTatarian honeysuckle, 
Terril | lilac. 
1 
| 
i 
1832C#: i 
Ostrander-------- 
{ honeysuckle, lilac. 
1 
7 
i] 
| 
Dowagiac--------- {Late lilac, Amur 
| privet, autumn-olive. 


*See footnote at end of table. 


{Gray dogwood, Tatarian!{Siberian crabapple, 


tEastern redcedar, 

i common hackberry, 

i northern white-cedar, 

{ bur oak, white 

{ spruce, ponderosa 
pine, Scotch pine. 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


Northern white-cedar, 
white spruce, 
Siberian crabapple, 
Amur maple. 


white spruce, bur 
oak, eastern white 
pine, green ash. 


Northern white-cedar, 
red pine, white 
spruce, common 
hackberry. 


Eastern redcedar, 
common hackberry, 
northern white-cedar, 
bur oak, white 
Spruce, ponderosa 


pine, Scotch pine. 


{ 

H 

i 

t 

! 

| 

I 

| 

{ 

H 

t 

t 

i 

! 

| 

t 

f 

I 

I 

! 

H 

| 

' 

t 

' 

I 

}Common hackberry, 
| 

| 

i 

| 

I 

1 

1 

H 

1 

| 

{ 

| 

{ 

I 

{ 

i 

{ 

{Eastern redcedar, H 
i northern white-cedar, | 
{ blue spruce, Siberian} 
i crabapple, Amur 
maple. 

iNorthern white-cedar, 
| white spruce, 

| Siberian crabapple, 
| Amur maple. 


{ Amur maple, eastern 
redcedar, northern 


white-cedar. 


red pine, white 
spruce, 


{ 
i 
' 
| 
iNorthern white-cedar, 
1 
4 
{ 
| 


Green ash 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Bur oak, green ash, 
eastern white pine, 
common hackberry. 


Eastern white pine, 
Norway spruce, green 
ash, bur oak, 


Green ash 


Eastern white pine, 
green ash, common 
hackberry, bur oak. 


Common hackberry, bur 
oak, eastern white 
pine, ponderosa pine, 
green ash. 


Eastern white pine, 
green ash, common 
hackberry. 


Eastern white pine, 
Norway spruce. 


Silver maple. 


Silver maple. 


Silver maple. 


Silver maple. 


Silver maple. 


Silver maple. 


Eastern cottonwood, 
silver maple. 


OLMSTED COUNTY, MINNESOTA 143 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Se ane ey ON Ley PET Pe ee pee ae eR ey = =f —— = eh FS er 


1 Trees having predicted oU-year average heights, in feet, of-- 
Soil name and | T T T 
map symbol 8-15 i 16-25 26-35 >35 
t 


1846 wmewewcceceene|j Northern white-cedar Russian-olive, black 


i t ! 
i { rc 
Kato | {| spruce, Amur maple, | 
| ' | 
{ I ! 


fe) 
black ash, green ash,j cottonwood. 
A 


merican elm. 


{ 
{ 
mmon hackberry, {Siberian elm, eastern 
| 
blue spruce. H 
I 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


t t f t 
Soil name and | Shallow i Dwellings H Dwellings ! Small | Local roads | Lawns and 
map symbol i excavations | without i with i commercial { and streets }{ landscaping 
Hl i basements Hl basements | buildings { | 
' 
2hewnn------------ iSlight--------- iSlight--------- iSlight--------- iSlight--------- iModerate: iSlight. 
Ostrander H H | t {| low strength, | 
H H i ! | frost action. | 
i H H | { 
2Be--------------- iSlight--------- {Slight--------- {Slight------- ~-~|Moderate: [Moderate: iSlight. 
Ostrander t { | | slope. {| low strength, } 
H H | ! i frost action. | 
i ! i | I i 
11C----- won eww eee- | Severe: {Severe: iSevere: {Severe: iSevere: iSevere: 
Sogn t depth to rock.} depth to rock.} depth to rock.| depth to rock,}! depth to rock.} thin layer. 
i I H | slope. i | 
i I ! | | I 
16 nnn wnnn nen ----- | Moderate: {Severe: iSevere: iSevere: {Severe: {Severe: 
Arenzville | floods, | floods. i floods. ! floods. { floods, | floods. 
{ wetness. i t { ! frost action, } 
H Hl | { | low strength. | 
19 mew nn nee =e iModerate: iSevere: Severe: |Severe: |Severe: iSevere: 
Chaseburg { floods, 1 floods. i floods. | floods. { floods, | floods. 
{ wetness, i i { { frost action, } 
! ! I ! I 
2 3---------------- {Severe: iSevere: |Severe: iSevere: iSevere: iModerate: 
Skyberg { wetness. i wetness, { wetness. { wetness, 1 frost action, { wetness, 
i | ! Hl ! low strength, } 
H ! | t | wetness. { 
| i I { | { 
24 ------ we ee eee |Moderate: [Moderate: {Severe: iModerate: iSevere: iSlight. 
Kasson | wetness. i shrink-swell, | wetness. | shrink~swell, {| frost action, 
{ i wetness, i i wetness. | low strength. | 
i i H i ! { 
25 -2-------- ooeee-| Severe: iSevere: iSevere: !Severe: iModerate: iSlight. 
Becker | cutbanks cave.} floods, | floods. | floods. | floods, { 
i H i H | frost action, | 
i H i H | low strength. } 
27 Aw enn nnn nnn eee |ISevere: {Slight--------- iSlight--------- {Slight---------{Moderate: Slight. 
Dickinson { cutbanks cave.} H i | frost action. | 
H { I I H 
27 B-----22-------- !Severe: iSlight--------- iSlight-------- -{Moderate: Moderate: {iSlight. 
Dickinson cutbanks cave .| slope. frost action. 
t 
' { 
27C--~-2---------- [Severe: [Moderate: iModerate: {Severe: {Moderate: (Moderate: 
Dickinson { cutbanks cave.} slope. | slope. } slope. | slope, i slope, 
i H frost action. i 
t ' 
3 0B------ wre ennn-[Sligh t-wene----]Slight--------- iSlight--------- iModerate: {Severe: Slight. 
Kenyon i ! i { slope. { low strength. | 
| H | | H 
4 2 Ewan n nnn new ececee | Severe: iSevere: iSevere: {Severe: iSevere: Severe: 
Salida i cutbanks cave,} slope. | slope. | slope. | slope. 1 slope. 
i slope. ! i i I ! 
! I I { i i 
7 3F--------------- iSevere: iSevere: iSevere: |Severe: |Severe: iSevere: 
Bellechester | cutbanks cave,} slope. | slope, | slope. { slope. | slope. 
| slope. i i i ! I 
| i | i i | 
Q9baccssShesdceeay iSlight---sc4<<- {Slight-------~- {Slight---------} Moderate: iModerate: {Slight. 
Racine | i | {| slope. { frost action, | 
{| low strength. | 
t t { Hl 
99C--------~-~---. 'Moderate: {Moderate: iModerate: iSevere: {Moderate; iModerate: 
Racine i slope. | slope. | slope. | slope. { slope, t Slope. 
| { | low strength. | 
' H | i 
99D2----~~-------~ iSevere: iSevere: iSevere: iSevere: [Severe: {Severe: 
Racine { slope. slope. H slope. i slope. slope. | slope. 
1 t H 
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TABLE 8,--BUILDING SITE DEVELOPMENT--Continued 


| 
t 


t ' 
Soil name and } Shallow Hl Dwellings 
map symbol 1 excavations } without 
! t basements 
131B-------~----+-- Moderate: (Moderate: 
Massbach { wetness. i shrink-swell. 
H | 
{ { 
131C-------------- {Moderate: {Moderate: 
Massbach | slope. { slope, 
{| shrink-swell. 
i i 
131D------- weee---j Severe: [Severe: 
Massbach { slope. | slope. 
i t 
ve) 143C-------- iModerate: iSlight------- -- 
leva {| depth to rock./ 
i i 
17 3F = 22 enn nn -n---- {Severe: iSevere: 
Frontenac i slope. | slope. 
i 
i H 
i i 
17 6 --------- noe -- |Severe: {Severe: 
Garwin | wetness. { wetness, 
{ shrink-swell. 
I i 
2 03--------+------- iSevere: iModerate: 
Joy | wetness. | wetness. 
I i 
I { 
2 O09 Awww www nnn ---= | Severe: {Moderate: 
Kegonsa { cutbanks cave.| shrink-swell. 
! ! 
t ' 
! I 
2 09B-------------- iSevere: {Moderate: 
Kegonsa {| cutbanks cave.{ shrink-swell. 
t { 
i H 
2 16B-------------- {Severe: |Slight--------- 
Lamont { cutbanks cave.| 
I | 
Pa eee ee ee {Severe: {Moderate: 
Lilah | cutbanks cave. ! slope. 
{ 
251F, 251G-------- {Severe: iSevere: 
Marlean | slope, | slope. 
| depth to rock.] 
| i 
252----- eee eeenn--[Severe: {Severe: 
Marshan | wetness, | floods, 
{| cutbanks cave.| wetness. 
| t 
28 3B - eww nn enn nnn -- {[Severe: {Slight--------- 
Plainfield | cutbanks cave./| 
H H 
283C------------- -{|Severe: iModerate: 
Plainfield { cutbanks cave.| slope. 
t I 
H I 
283E--------~----- iSevere: {Severe: 
Plainfield | cutbanks cave,} slope. 
{ slope. Hl 
i 
285A, 285B--------|Slight--------- }Slight--------- 
Port Byron I 
t ! 
H | 
285C------------- -|Slight---------|Slight--------- 
Port Byron i 
1 


Hl Dwellings 
{ with 
{ basements 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
slope, 
shrink-swell. 


Severe: 
slope. 


Moderate: 
depth to rock. 


| 

t 

t 

{ 

1 

t 

i 

t 

| 

! 

| 

{ 

{ 

| 

{ 

1 

! 

! 

1 

' 

iSevere: 
| slope, 
| large stones. 
' 

t 
{Severe: 

i wetness, 

| shrink-swell, 
1 

H 

' 

i 

I 

{ 

! 

! 

' 

' 

i 

| 

| 

a 

1 

i 

i 


Severe; 
wetness. 


derate: 
hrink-swell. 


= 
uo 


derate: 
hrink-swell. 


= 
ao 


t 
{Slight--------- 


rock. 


derate: 
lope. 


= 
ud 


1Slight--------- 
H 


H Small 

} commercial 
{ buildings 
i 
! 


Moderate: 
{ slope, 
{ shrink-swell, 


Severe: 
slope. 


Moderate: 
8 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
wetness. 


derate: 
hrink-swell. 


= 
uo 


Moderate: 
slope, 
shrink-swell. 


iModerate: 


i slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
floods, 


wetness. 


| 
| 
t 
| 
iSlight ween ee en 
| 
| 
' 


jSlight----+---- 
t 
{ 


iModerate: 


i slope. 
i 


| 


Local roads 
and streets 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Moderate: 
frost action. 


Severe: 
slope. 


Se 
frost “action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Moderate: 
frost action. 


Moderate: 
slope. 


Severe: 
slope. 


t 
H 
! 
! 
i) 
{ 
| 
! 
! 
I 
{ 
| 
I 
| 
H 
| 
i 
i 
i 
{ 
{ 
| 
i 
{ 
{ 
| 
! 
{ 
I 
i 
| 
| 
i 
t 
i 
i 
t 
H 
i 
{ 
i 
{ 
i 
H 
I 
| 
{ 
| 
! 
i 
i 
{Severe: 

{i frost action, 
{| low strength. 


t 
1Slight--------- 


iModerate: 
slope. 


Severe: 
slope. 


frost action, 
low strength. 
Severe: 
frost action, 
1 


! 

| 

I 

I 

| 

I 
Severe: 
! 

! 

H 

i 

{ 

1 low strength. 
1 

i) 
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Lawns and 
landscaping 


Moderate; 
thin layer. 


woke: 


Severe: 
slope. 


Moderate: 
wetness. 


Moderate: 


° 
too sandy. 


Moderate: 
too sandy, 
slope. 
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


t 
Soil name and |{ Shallow { Dwellings | Dwellings | Small 
map symbol | excavations | without { with { commercial 
| t basements i basements ! buildings 
| { | | 
289 aww nwenwnn----- | Severe: {Severe: Severe: }Severe: 
Radford i wetness. | floods, { floods, | floods, 
{ wetness. | wetness. | wetness. 
{ { ! | 
| | | 
29D aan nn nn nnn n----(Severe: {Moderate: [Severe: |Moderate: 
Readlyn i wetness. } wetness, { wetness. | wetness, 
{| low strength. | } low strength. 
I | | 
29 8--------------- iSevere: [Severe: |Severe: |Severe: 
Richwood | cutbanks cove) floods. floods. floods, 
299A anne nn n-------| Moderate: |Moderate: |Moderate: |Moderate: 
Rockton | depth to eoeke shrink-swell. shrink-swell. shrink-swell. 
| 
29 9B aw wn nnn nnn nee | Moderate: Moderate: iModerate: |Moderate: 
Rockton { depth to rock.}| shrink-swell. {| shrink-swell. | slope, 
{ { { | shrink-swell. 
i | I | 
29 OC aw nnn ewww wenn | Moderate: |Moderate: |[Moderate: |Severe: 
Rockton {| depth to rock,{ slope, | slope, | slope. 
i slope. | shrink-swell. {| shrinkeswell. | 


| 
301B------2 nn nan n= | Sligh to--------|Slight---------|S1ight---------|Moderate: 
I { 


Lindstrom | | slope. 
301C--------+----- {Moderate: {Moderate: !Moderate: |Severe: 
Lindstrom { slope. | slope, i slope. | slope. 
| I I 
309C-------------- Moderate: !Moderate: {Moderate: {Severe: 
Schapville | slope, | shrink-swell, | depth to rock,} slope. 
{ depth to rock.| slope. { slope, 
H ! | shrink-swell. | 
| | | | 
309Dmee2--------- -}Severe: |Severe: {Severe: |Severe: 
Schapville { slope. | slope. | slope. | slope. 
| { i 
| ' { | 
312B--------------| Severe: [Severe: {[Severe: |Severe: 
Shullsburg i wetness. | wetness, { wetness, | wetness, 
t { shrink-swell. | shrink-swell. {| shrink-swell. 
i t | ! 
312C--------=+----- iSevere: !Severe: {Severe: |[Severe: 
Shullsburg i wetness, | wetness, | wetness, | wetness, 
i ! shrink-swell. | shrink-swell. | shrink-swell, 
i i ! { slope. 
| ! | | 
3 13--------------- iSevere: iSevere: |Severe: {Severe: 
Spillville { floods. | floods. | floods. | floods, 
1 t 
i i | i 
I { { | 
3 22C a eww enn eneen--| Moderate: Moderate: {Moderate: |Severe: 
Timula | slope. | slope. | slope. | slope. 
I I { 
322D, 322E----e---] Severe: |Severe: iSevere: {Severe: 
Timula | slope. | slope. | slope. { slope. 
| { i | 
H ! H | 
333--------------- iSevere: |}Moderate: |Severe: {Moderate: 
Vasa { wetness. i wetness, i wetness. { wetness, 
| | shrink-swell. | | shrink-swell. 
| { | 1 
340B-------------- !Moderate: |Slight---------{Moderate: {Moderate: 
Whalan | depth to rock.| depth to rock.{ slope. 
| | | 
| i | | 
340C-------------- {Moderate: |Moderate: Moderate: !Severe; 
Whalan depth to rock,{ slope. | depth to rock,! slope. 
i | slope. | 
| | 
I ! 


| 
| slope. 
I 
I 


| Local roads 
{1 and streets 


| 


Severe: 
low strength, 
frost action, 
floods. 


Severe: 
frost action, 
low strength. 
Severe: 
frost action. 
Severe: 
low strength. 
Severe: 
low strength. 


Severe: 
low strength. 


Severe: 


e 
frost action. 
Severe: 
frost action. 


Severe: 
low strength. 


{ 
| 
| 
{ 
| 
{ 
| 
{ 
| 
1 
| 
| 
1 
| 
| 
{ 
{ 
1 
{ 
{ 
| 
{ 
| 
{ 
| 
| 
| 
i 
| 
{ 
| 
| 
! 
| 
{ 
{Severe: 
{ low strength, 
| slope. 
| 
[Severe: 
{ 
i 
| 
| 
| 
| 
| 
! 
i 
{ 
| 
i 
| 
| 
I 
{ 
| 
I 
H 
| 
| 
1 
{ 
| 
{ 
{ 
| 
I 
| 
! 
1 
i 


low strength, 
frost action. 


Severe: 
low strength, 
frost action, 


Severe: 
low strength, 
floods. 


Severe: 
frost action. 


Severe: 
frost action, 
slope. 


Severe: 
frost action, 
low strength. 


Moderate: 
low strength, 
frost action. 


Moderate: 
slope, 

low strength, 
frost action. 


SOIL SURVEY 


i Lawns and 
{| landscaping 


Moderate: 
wetness, 
floods. 


Slight. 


Slight. 


Moderate: 
thin layer. 


Moderate: 
thin layer. 


Moderate: 
slope, 
thin layer. 


Slight. 

Moderate: 
slope. 

Moderate: 


slope, 
thin layer. 


vere; 
loods. 


+ Oo 


derate: 
hin layer. 


to 


Moderate: 
Slope, 
thin layer. 


Moderate: 
floods. 


derate: 
hin layer. 


ro 


Moderate: 
slope, 
thin layer. 


OLMSTED COUNTY, MINNESOTA 


369 
Wa 


Ma 


401 
Mt 


401 
Mt 


401 
Mt 


Ch 


473D, 473F 


Do 


475 
Ba 


Soil name and 
Map symbol 


eee 


ubeek 


xfield 


Baccssscs Shi a saat 


. Carroll 


C, 401C2------~ 
. Carroll 


D, 401D2, 4O1E= 
+ Carroll 


annahon 
rerton 


Borsees tones occ 


ekbone 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


i) 

I Shallow 

{ excavations 
i 
t 
t 


iModerate: 
slope. 


iSevere: 
wetness. 


iModerate: 
slope. 


Severe: 
Slope. 


iModerate: 
floods, 
wetness. 


cutbanks 


1 

' 

’ 

! 

{ 
iSevere: 
i 

| wetness, 
’ 

t 

i 

t 


Severe: 
wetness. 


wetness, 


! 
1 
! 
t 
|Severe: 
t 
t 
| floods. 


{Severe: 
wetness. 


Severe: 


| 
i 
i 
{ 
iSe 

| depth to 
i} 

i 

iSevere: 
depth to 


a 
i 
! 
i 
i 
t 


iSevere: 
| slope. 


iSevere: 
wetness, 


cave, 


rock. 


rock. 


rock. 


i 

| Dwellings 
i without 
i basements 
i 


Moderate: 
slope, 
shrink-swell. 
Severe: 
wetness, 
shrink-swell. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 


e 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 


wetness. 


Severe: 
floods, 


wetness, 


Severe: 
depth to rock. 


Severe: 


depth to rock. 


n 


evere: 
slope. 
Severe: 
wetness, 
shrink-swell. 


Moderate: 
depth to rock. 


Dwellings 
with 
basements 


derate: 
hrink-swell. 


ao 


Moderate: 
slope, 
shrink-swell. 

Severe: 

wetness, 

shrink-swell. 


Moderate: 


{ 
| 
! 
I 
| slope. 


Severe: 
slope. 


Severe: 


e 
floods. 


etness. 


etness. 


evere; 
floods, 
wetness. 


Severe: 
depth to rock. 
Severe: 


depth to rock. 


wetness, 
shrink-swell. 


Severe: 
depth to rock. 


1 
1 
i 
t 
rT 
1 
1 
1 
i 
' 
t 
t 
1 
t 
fT 
by 
H] 
t 
i 
1 
i 
rT 
I 
i 
iT 
z 
t 
' 
tT 
t 
t 
1 
i 
' 
4 
1 
t 
1 
t 
1 
1 
1 
t 
1 
i 
1 
1 
t 
t 
! 
t 
! 
t 
f 
i 
1 
1 
1 
t 
1 
i 
H 
} 
t 
' 
t 
H 
t 
1 
i) 
' 
t 
1 
i) 
1 
t 
! 
t 
i 
t 
1 
t 
i 
i 
1 
i 
1 
i 


Small 
commercial 
buildings 


derate: 
lope, 


lo 
s 
shrink-swell. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
depth to rock. 


Severe: 
depth to 
slope. 


rock, 


Severe: 
slope. 


Severe: 
wetness, 
shrink-swell. 


Moderate: 
depth to 
slope. 


rock, 


Local roads 
and streets 


Severe: 

frost action, 
low strength. 
Severe: 
frost action, 
low strength. 


Severe: 
wetness, 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength. 


Severe: 
frost action, 
low strength, 
slope. 


! 
t 
{ 
i) 
i 
i 
if 
i 
i 
| 
1 
! 
t 
t 
i 
t 
' 
t 
! 
1 
i 
t 
1 
i 
1 
i 
t 
t 
rT 
Ly 
i 
| 
a 
1 
t 
t 
fT 
1 
1 
i 
t 
1 
Hy 
t 
a 
4 
i 
i 


Severe: 
floods. 


Severe: 
floods, 

frost action, 
wetness. 


Severe: 
wetness, 
floods, 
low strength. 


Severe: 
wetness, 
floods, 
low strength. 


I 

! 

i 

i 

? 

t 

1 

t 

t 

f 

t 

t 

1 

i 

H 

! 

t 

{ 

1 

t 

t 

i) 

t 

t 

t 

} 

t 

tT 

1 

! 

t 

? 

t 

H 

i 
iSevere: 

| floods, 

{ frost action, 
i wetness. 

t 

t 

{Se 

| depth to rock. 
t 
H 
1 
i 
i 
H 
H 
t 
i 
v 
t 
t 
{ 
! 
s 
I 
i 
i 
i 
i 
i 
I 
i 
t 
i 


3 


Severe: 
wetness, 
frost action, 
low strength. 


Moderate: 
depth to rock. 
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Lawns and 
landscaping 


Slight. 


slope. 


Moderate: 


1 

t 

t 

t 

t 

i 

| 

i 
iModerate: 
! 

' 

t 

1 

1 

1 

i 

{ wetness. 
I 

Hl 


Slight. 


! 
i 
t 
t 
t 
t 
v 
I 
{Moderate: 
! slope. 


i) 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


wetness, 
floods. 


Severe: 


e 
thin layer. 
Severe: 
thin layer. 
$s 


5 


oo clayey. 


Moderate: 


hin layer. 


H 
i 
{ 
1 
i 
1 
1 
i 
i 
| 
| 
| 
| 
t 
i 
i 
i 
H 
| 
{ 
! 
| 
Severe: 
' 
| 
| 
| 
i 
i 
H 
! 
I 
i 
i 
| 
1 
! 
i 
} 
t 
{Mo 
it 
I 
Hy 
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Soil name and Shallow 


map symbol 


UT 6 Benne ene -- = iSevere: 
Frankville 


476C------- wonen--| Severe: 
Frankville {| depth to 
' 
I 
A, Cite iSevere: 
Littleton ' wetness. 
t 
| 
YU] [Bennne-- nee n= iSevere: 
Littleton { wetness. 
i 
' 
4 78B-<------------ |Slight--------- 
Coggon { 
Y [9 annnennnnn----- {Severe: 
Floyd | wetness. 


| 

i 
YR 3h n-ne nnn n nnn | Severe: 
Waukee 


excavations 


TABLE §.--BUILDING SITE DEVELOPMENT--Continued 


depth to rock. 


i cutbanks cave. 


i) 
1 
1 
483B----------- ---|Severe: 
Waukee {1 cutbanks cave. 
t 
t 
YB YC ene n en enn nee n- {Moderate: 
Eyota { slope. 
i 
{ 
{ 
4 84E-------- wncnn--/Severe: 
Eyota {| cutbanks cave, 
{ slope. 
{ 
4 85 mn en ee - ee iSevere: 
Lawler {| wetness, 
| cutbanks cave. 
| 
4 86--------------- {Severe: 
Marshan | wetness, 
| cutbanks cave. 
! 
487 -2 en nee - 2 === iSevere: 
Hoopeston } wetness, 
| ecutbanks cave. 
| 
488F, 488G--------} Severe: 
Brodale H slope. 
t 
4 89A-------------- tModerate: 
Atkinson { depth to rock. 
1 
! 
YB 9Ba----- an n-n--- | Moderate: 
Atkinson | depth to rock. 
491 Be w-nen------ ~-|Moderate: 
Waucoma | depth to rock. 
! 
t 
49 2B---22 neo ~- | Moderate: 
Nasset | depth to rock. 
| 
I 
492C--------- -----|Moderate: 
Nasset { slope, 
| depth to rock. 
I 
! 


t Dwellings 
H without 
t basements 


Moderate: 
depth to rock, 
shrink-swell. 


1 

1 

i 

t 

t 

I 

’ 

t 

! 

{Moderate: 

| slope, 

{ depth to rock, 
| shrink-swell. 
t 
i} 
1 
i 
i 
1 
T 
' 
t 
i 
i 
t 
1 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
wetness. 


Severe: 
slope. 


Slight--------- 


derate: 
hrink-swell. 


= 
ao 


oderate: 
slope, 
shrink-swell. 


Dwellings 
with 
basements 


Severe: 


depth to rock. 


Severe: 


e 
depth to rock. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


t 
| 
' 
! 
I 
t 
t 
! 
1 
i 
| 
{ 
| 
i 
i 
H 
t 
t 
t 


! 
{Slight----+----- 
' 


iSevere: 
wetness. 


ISlight--------- 


Moderate: 
slope. 


etness. 


vere: 


t 
t 
i 
t 
{ 
1 
1 
t 
t 
1 
T 
t 
t 
1 
1 
i 
t 
T 
i 
| 
I 
I 
a 
4 
t 
I 
! 
T 
i} 
T 
| 
t 
t 
{Se 

{ wetness. 
i 

i 

t 

’ 

t 

i 

1 

1 


iModerate: 
{ depth to 
i} 
t 
iModerate: 
I depth to 
' 
iModerate: 
depth to 


rock, 


rock. 


rock. 


Moderate; 
depth to rock, 
shrink-swell. 


Moderate: 

depth to rock, 
slope, 
shrink-swell. 


t 
t 
t 
i 
I 
i 
“ 
! 
i 


Small 
commercial 
buildings 


Moderate: 
slope, 

depth to rock, 
shrink-swell. 


etness. 


1 
t 
t 
t 
! 
i 
' 
i 
t 
t 
t 
1 
| 
| 
i 
i) 
es) 
V 
q 
I 
i 
' 
1 
1 
1 
{ 
t 
t 
t 
{ 
{Severe: 
{| wetness. 
t 


i 
i{Moderate: 
slope. 


t 
iModerate: 
i wetness, 
| shrink-swell. 
t 

1 

1 

1 

1 

1 

t 

t 


Slight------- -- 


t{Moderate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
slope. 


Moderate: 
slope. 


Moderate: 
slope, 
shrink-swell. 


Severe: 


t 
t 
1 
‘ 
| 
| 
t 
t 
! 
1 
1 
! 
! 
| 
t 
! 
t 
! 
1 
1 
1 
' 
v 
t 
| 
t 
' 
| 
{ 
I 
I 
t 
t 
t 
t 
1 
i 
! 
i 
i 
t 
' 
1 
! 
i} 
t 
1 
1 
t 
t 
t 
t 
’ 
t 
d 
4 
i 
t 
i 
{ 
! 
i 
I 
1 
1 
{} slope. 
! 

t 

T 

i 


Local roads 
and streets 


Severe: 
low strength, 
f 


rost action. 


Severe: 
low strength, 
frost action. 


Severe: 


e 
frost action. 


Severe: 


e 
frost action. 
Severe: 

low strength. 


1 

! 

i 

1 

1 

i 

t 

1 

t 

1 

4 

t 

1 

1 

' 

i 

{ 

| 

t 

' 

1 

d 

t 

t 

q 

t 

t 

t 

{ 

t 

' 

t 

t 

1 

i 

v 

t 

t 

| 

| 

I 

|Severe: 

| frost action, 
{ low strength. 
a 

1 

{Moderate: 

i low strength. 
1 
| 
{ 
! 
t 
t 
t 
1 
i 
| 
i 
{ 
7 
' 
HY 
1 
! 
i 
1 
t 
| 
t 
' 
1 
! 
1 
i 
{ 
t 
t 
t 
t 
t 
t 
i 
! 
t 
' 
i 
i 
I 
t 
t 
1 
M4 
i 


Moderate: 
low strength. 


Moderate: 
low strength, 
frost action, 
slope. 


Severe: 
slope. 


Severe: 
frost action, 
1 


ow strength. 


Severe: 
wetness, 
frost action, 
low strength. 

Severe: 

frost action. 


Severe: 
slope. 
t 
|Severe: 
low strength. 
Severe: 
low strength. 


e 7 
low strength, 
frost action. 


e 
low strength, 
frost action. 


1 
r 
i 
i 
t 
‘ 
1 
| 
t 
H 
| 
| 
Lf 
| 
| 
| 
| 
| 
1 
| 
} 
1 
1 
| 
t 
| 


SOIL SURVEY 


Lawns and 
landscaping 


Moderate: 


fo) 
thin layer. 


Moderate: 
thin layer, 
slope. 


Slight. 


Slight. 
Slight. 


Slight. 


Slight. 
Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Slight. 


Severe: 


e 
floods, 
wetness. 


Moderate: 
wetness. 


Severe: 

slope. 
Slight. 
Slight. 


Slight. 


Slight. 


Moderate: 
slope. 


OLMSTED COUNTY, MINNESOTA 


Soil name and 
map symbol 


493D 


593D, 593E------ << 


Elbaville 


898F*; 


Brodale------~+-~ 


Bellechester---- 


973D*: 


Brodale--------- 


1039%, 
Urban land 


1078*. 
Udorthents 


1811B*: 


TABLE 8.--BUILDING SITE DEVELOPMENT--Continued 


t 

| Shallow 

| excavations 
I 
' 
t 


i{Moderate: 
slope. 


{Severe: 
! slope. 


Severe: 
} cutbanks cave. 
{Severe: 
ecutbanks cave. 


Severe: 


cutbanks cave. 


Severe: 


cutbanks cave. 


wetness, 
excess humus. 


i 

| 

! 
[Severe: 
| slope. 
1 

1 

t 


{Severe: 
i slope. 
1 

1 

{Severe: 
| cutbanks eave, 
| slope. 
I 
1 
1 


{Severe: 

| slope. 

V 

i) 

|Severe: 

depth to rock. 


+ 
t 
| 
t 
1 
1 
i 
t 
t 
t 
t 
t 
t 
' 
! 
t 
1 
' 
| 
1 
. 


Severe: 
| cutbanks cave. 
| 


See footnote at end of table. 


t 

i Dwellings 
! without 
i basements 
t 
1 


T 


1 S$light--------- 
; 


Moderate: 
slope. 


Severe: 
slope. 


vere: 
loods. 


nea 


Moderate: 
slope. 


Severe: 
wetness, 
low strength. 


t 

H 

t 

1 

t 

1 

1 

t 

' 

i 

t 

1 

! 

I 

| 

1s 

t 

T 

t 

t 

t 

i 

! 

t 

t 

i 

t 

t 

1 

1 

1 

i) 

1 

| 

v 

t 

t 

t 

! 

I 

| 

I 
iSevere: 
{ slope. 
{ 
1 
t 
1 
t 
H 
1 
i) 
i 
1 
! 
t 
t 
1 
i) 
! 
t 
! 
t 
v 
! 
| 
t 
t 
I 
{ 
| 
{ 
I 
{ 
I 
i 
1 
i 
t 
1 
{ 
x 
q 
{ 
| 
i 
I 
H 


Severe: 
s 


Severe: 
slope. 


Severe: 
depth to rock. 


i Dwellings 
i with 

i basements 
if 


slope. 


{Slight--------- 


derate: 
lope. 


= 
uo 


Severe: 
wetness, 
low strength. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock. 


{Slight--------- 


Hy 
t 
1 
1 


Small 
commercial 
buildings 


Severe: 


i 

i 

1 

! 

1 

1 

T 

\ 

1 

: 

t 

1 

i] 

t 
i}Moderate: 
Is 
t 

! 

i 

I 

1 

t 

i 

t 

1 

1 

I 

| floods. 


{Moderate: 
slope. 


vere: 
lope. 


n 
uo 


Severe: 
wetness, 
low strength. 


depth to rock, 
slope. 


slope. 


t 
{ Local roads 
and streets 


Moderate: 

low strength, 
frost action. 
Moderate: 

low strength, 
slope, 
frost action. 


Severe: 
8 


i 
t 
I 
t 
! 
I 
t 
t 
t 
' 
| 
! 
t 
t 
I 
t 
H 
I 
tModerate: 

| floods. 

1 

t 

{Moderate: 

| frost action, 
| low strength. 


Moderate: 
frost action, 
low strength. 


Moderate: 
frost action, 
slope, 
low strength. 


Severe: 
wetness, 
low strength. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
depth to rock. 


Moderate: 
frost action. 


149 


Lawns and 
landscaping 


Slight. 


derate: 
lope. 


<4 
ao 


Moderate: 
slope. 


Severe: 
wetness, 
excess humus. 


Severe: 
slope. 


Severe: 
Slope. 


Severe: 
thin layer. 


Slight. 
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TABLE 8.=-BUILDING SITE DEVELOPMENT--Continued 


low strength. 


t t t ' 
Soil name and | Shallow i Dwellings i Dwellings i Small {| Local roads } Lawns and 
Map symbol | excavations | without I with | commercial i and streets {| landscaping 
Hl i basements H basements i buildings i i 
1 T t 1 t 
{ I I I ! i 
1811B#: | I i H | 
Racine----------- iSlight--------- {Slight--------- [Slight--------- |{Moderate: |Moderate: Slight. 
| { ! | slope. { frost action, | 
{ { | { { low strength. } 
{ i i H i H 
1812B-----~------- iSevere: iSlight--------- {Slight--------- iModerate: iSlight--------- {Slight. 
Terril { cutbanks cave.| i | slope. H | 
! i ! | I i 
1819G*: I H i i ! I 
Dorerton--------- iSevere: iSevere: iSevere: Severe: {Severe: iSevere: 
{ slope. | slope. | slope. | slope. i slope. i slope. 
{ i i t t | 
Rock outcrop. { | ! | H H 
{ ! I t i t 
1832C#: I i i i I 
Ostrander--=------ iModerate: iModerate: iModerate: iSevere: {Moderate: |Moderate: 
1 slope. | slope. | slope. i slope. { slope, | slope.. 
! I | Hl | low strength, | 
i i I H ! frost action. | 
i H i t I { 
Dowagiac---------j Severe: iModerate: Moderate: iSevere: {Moderate: iModerate: 
| cutbanks cave.j slope. i slope. i slope. | frost action, | slope. 
rT 1 i t i 
i i i { t slope, | 
i i H low strength. } 
' t | t | 
1846------------ --{[Severe: Severe: [Severe; {Severe: {Severe: {Severe: 
Kato | wetness, ! wetness, { wetness, {| wetness, | wetness, i wetness, 
| cutbanks cave.| floods. { floods. | floods. { floods, 
i I i I i I 
i | { | t I 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soil was 
not rated] 


' t 
Soil name and H Septic tank | Sewage lagoon | Trench H Area H Daily cover 
map symbol H absorption | areas i sanitary H sanitary | for landfill 
{ fields H { landfill | landfill H 
RT oe te ae ee ee enn gt ae ap Ey Pi Pa ay Mee ae Soe ES pee ee Sag? fe 
I i i H I 
@A-----~------------ iSlight---------- {Moderate: {Slight---------- {Slight----------- 1Good. 
Ostrander { | seepage. | i | 
H { i I ! 
2B------------------ [Slight---------- |Moderate: {Slight---------- {[Slight----------- IGood. 
Ostrander 1 slope, t | | 
i | seepage. | ! | 
1 i | H / 
1 1C awww n nn en nnnnn- | Severe: {Severe; Severe: Severe: [Poor: 
Sogn 1 depth to rock. {| depth to rock, | depth to rock. | depth to rock. | area reclaim. 
! i slope. i i | 
i ! H ! 
1 6 ------------------ {Severe: {Severe: {Severe: {Severe: tFair: 
Arenzville | floods, ! wetness, | floods, i floods, i wetness. 
{ wetness. { floods. | wetness. {| wetness. 
i ! | i t 
19 --------------~--- {Severe: |Severe: {Severe: jSevere: }Fair: 
Chaseburg | floods, | floods, | floods, | floods, | wetness. 
| wetness. { wetness. | wetness. {| wetness. 
{ I | | 
2 3------------------ jSevere: |Slight-----------|Severe: iSevere: |Poor: 
Skyberg { percs slowly, i | wetness. { wetness. | wetness. 
} wetness. { | { | 
{ | I I I 
2 4------------- === {Severe: Severe: {Moderate: |Moderate: {Fair: 
Kasson {| percs slowly, | wetness. | wetness, { wetness, | too clayey, 
{| wetness, { | too clayey. } { wetness. 
H ! | { 
25--------------- w--|] Severe: {Severe: |Severe: {Severe: Poor: 
Becker {| poor filter. | floods, | seepage, | seepage. | too sandy, 
i i seepage. | wetness. { | seepage. 
| { ! t t 
27A, 27 Bennnnnnnn---{Severe: iSevere: iSevere: iSevere: |Poor: 
Dickinson | poor filter. { seepage. | seepage, 1 seepage, | seepage, 
{ { | too sandy. { } too sandy. 
H i ' i { 
27C----------------- iSevere: iSevere: {Severe: {Severe: |Poor: 
Dickinson { poor filter. i seepage, | seepage, | seepage. | seepage, 
{ 1 slope. | too sandy. H i too sandy. 
H I ! H { 
3 0B----------------- Severe: iModerate: |Slight---------- {Slight----------- iGood. 
Kenyon {| percs slowly. i slope. | | t 
i H ! | ! 
4 QE ~-~-------------- {[Severe: |Severe: {Severe: {Severe: |Poor: 
Salida | slope, { seepage, | seepage, | seepage, | too sandy, 
{ poor filter. { slope. | slope, { slope. | seepage, 
i | | too sandy. Hl { small stones. 
| { | i { 
7 3F-------- we wwcene=| Severe: {Severe: {Severe iSevere: }Poor: 
Bellechester i slope, {| Seepage, | seepage, } seepage, | too sandy, 
| poor filter. | slope. | slope, i slope. { seepage, 
| i | depth to rock. |} | slope. 
i i ! H ! 
99B----------------- iSlight---------- }Moderate: [Slight---------- [Slight----------- tGood. 
Racine H i slope, { H 
H { seepage. | H H 
t i ! H ! 
99C----------------- {Moderate: |Severe: \Moderate: {Moderate: iFair: 
Racine | slope. { slope. | slope. { slope. i slope. 
I { | ' i 
9 9D2- --- ~~ ---------- Severe: {Severe: |Severe: Severe: {Poor: 
Racine { slope. i slope. ! slope. i slope. i slope. 
! I | | 
131B---------------- |Severe: iModerate: [Severe: tModerate: |Fair: 
Massbach | percs slowly, | slope, | depth to rock. | depth to rock. {| too clayey. 
{| wetness. | depth to rock. | i { 
H | i H 
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Soil name and 
map symbol 


TABLE 9.--SANITARY FACILITIES--Continued 


t 

H Septic tank 
H absorption 
i fields 


areas 


Sewage lagoon 


SOIL SURVEY 


ia SE RSE RES S(EaaeeaSSE  e =  (  O 


131C----- ee eeween-e- 


Massbach 
13 1D een n wenn nn we nnnn 
Massbach 


143B, 
Eleva 


143C---------- 


Frontenac 
1 [6 wwe wn eww wenn n= 
Garwin 


203---+------------- 


Joy 


209A, 209B---------- 
Kegonsa 


2 16B- --------------- 


Lamont 


251F, 251G---------- 
Marlean 


2 enw wa ween nnn neeee 


Marshan 


283C---------------- 


Plainfield 


2 BO Aw meen wen nnn oe 
Port Byron 


Port Byron 


285 Cannan --------- 
Port Byron 


28 Gwenn nee =e 
Radford 


Severe: 
{ peres slowly. 


! 
iSevere: 
{| perecs slowly. 


Severe: 

{ depth to rock, 
{| poor filter. 
a 
t 
1 


{Severe: 
slope. 


{[Severe: 
{ wetness. 


{Severe: 
| wetness, 
I 
iSevere: 
poor filter. 


i 

t 

i 

! 

i 
Severe: 
{ poor filter. 
' 

t 

iSevere: 

it poor filter. 
i 

t 

1 

iSevere: 

Slope, 

depth to rock. 


vere: 
etness, 
oor filter. 


Dz oO 


{Severe: 
poor filter, 


iSevere: 
poor filter. 


iSevere: 
Slope, 
poor filter. 


iSevere: 

i wetness, 
| floods. 
| 


Severe: 
8 


Severe: 
slope, 
seepage. 


Severe: 
wetness. 


Severe: 
wetness. 
Severe: 
seepage. 
Severe: 
seepage. 
Severe: 
seepage, 
slope. 


Severe: 

slope, 
seepage, 

depth to rock. 


Ss 


Se 
seepage, 
8 


H 
! 
! 
| 
| 
| 
{ 
| 
! 
| 
I 
| 
! 
! 
i 
! 
I 
i 
{ 
| 
I 
t 
I 
| 
| 
| 
| 
{ 
{ 
t 
t 
t 
! 
{ 
t 
t 
! 
{ 
I 
{ 
| 
i 
t 
t 
i 
H 
H 
H 
i 
t 
1 
{ 
i slope. 
| 


{Moderates 
| seepage. 
! 

t 
{Moderate: 
{ slope, 

| seepage. 
i 

i 

1 


Severe: 
slope. 


i 

U 

t 

t 

{Severe: 

{ wetness. 
| 

I 


i] t t 
i Trench { Area H Daily cover 
{ sanitary { sanitary | for landfill 
{ landfill t landfill 

t 
i ! | 
iSevere: iModerate: \Fair: 
| depth to rock. {| slope, | slope, 
H | depth to rock. ! too clayey. 
H H | 
iSevere: {Severe: {Poor: 
{ depth to rock. { slope. | slope. 
i H | 
{Severe: Severe: }Poor: 
{| depth to rock, | seepage, { area reclaim, 
{ seepage. | depth to rock, 
| i | 
iSevere: {Severe [Poor: 
| seepage, | slope, { slope. 
i slope. { seepage. | 
i i i 
iSevere: Severe: [Poor: 
{ wetness. i wetness. | wetness. 
| H | 
{Severe: iSevere: |Good. 
{ wetness. | wetness. | 
t i { 
{Severe: {Severe: }Poor: 
| seepage, | seepage. | too sandy, 
{| too sandy. { | seepage. 
! I | 
Severe: [Severe: |Good. 
| seepage. | seepage. 
I i | 
}Severe: Severe: [Fair: 
| seepage, {| seepage. | slope, 
{ too sandy. H | too sandy. 
I I ! 
Severe: iSevere: }Poor: 
| slope, | slope, { slope, 
i seepage, | seepage, {| depth to rock, 
} depth to rock. ! depth to rock. | small stones. 
| i | 
|Severe: {Severe: |Poor: 
| wetness, {| wetness, | wetness, 
| seepage, | seepage. } too sandy, 
| too sandy. i H seepage, 

t t 
iSevere: iSevere: }Poor: 
{| seepage, | seepage. + too sandy, 
| too sandy. i { seepage. 
1 t 1 
i] t 1 
iSevere: {Severe: }Poor;: 
| seepage, {| seepage. { too sandy, 
! too sandy. H i seepage. 
H H ! 
iSevere: iSevere: {Poor: 
| seepage, | seepage, { too sandy, 
i slope, ! slope. ! slope, 
| too sandy. { | seepage. 
I H { 
'Slight----------- 'Slight----------- \Good. 
I I ! 
! I i 
[SLightqasnenwwnnn | Sli ghtennnnou----} Good 
t rT 
| 
I H { 
{Slight----------- iSlight----------- {Good. 
: ' 1 
| | 
tSevere: iSevere: iPoor: 
| wetness, i wetness, | wetness. 
| floods. |! floods. 
! i { 


OLMSTED COUNTY, MINNESOTA 


Soil name and 


TABLE 9.--SANITARY FACILITIES=-Continued 


Septic tank 


1 
4 
map symbol H absorption 
t fields 
t 
i 
295 +---------------- {Severe: 
Readlyn { wetness, 
i peres slowly. 
298----+--~-+--------- iSevere: 
Richwood | poor filter. 
299A, 299B-----2-----|Severe: 
Rockton | depth to rock. 
t 
t 
29 OC amma wan nnnnnne --|Severe: 
Rockton { depth to rock. 
v 
3018---------------- tSlight----------- 
Lindstrom { 
t 
301C---------------- iModerate: 
Lindstrom | slope. 
3 09C------ wr ee ee ene iSevere: 
Schapville } peres slowly, 
i depth to rock. 
i 
i] 
309D---------------- iSevere: 
Schapville t peres slowly, 
i slope, 
i depth to rock. 
t 
t 
312B---------------- iSevere: 
Shul lsburg { depth to rock, 
{ wetness, 
{ peres slowly. 
i 
t 
3 12C---------------- iSevere: 
Shullsburg i depth to rock, 
| wetness, 
{ peres slowly. 
i! 
t 
1 Be2--------------- iSevere: 
Spillville i wetness, 
| floods. 
t 
3 22C---------------- iModerate: 
Timula | slope. 
1 
! 
322D, 322f---------- iSevere: 
Timula i slope. 
1 
4 
333----------------- Severe: 
Vasa | wetness. 
i 
340B-------- == =e == -|Severe 
Whalan | depth to rock. 
1 
3 40C---------------- iSevere; 
Whalan { depth to rock. 
1 
369B---------------- iSlight----------- 
Waubeek 
i 
i 
3 69 Ca ww enn nn nnn n----| Moderate: 
Waubeek | slope. 
i 
i) 
378----------------- {Severe: 
Maxfield 


| wetness, 
1 
i 


Sewage lagoon 
areas 


Severe: 
wetness. 


vere: 


e 
depth to rock. 


t 

t 

i} 

t 

i 

H 

! 

' 

{ 

1 

1 

| 
iSevere: 
is 
1 

t 

{ 

t 

1 

? 

t 

H 

i 

§ 

i rock. 
t 

t 

iModerate: 
slope, 
seepage. 


rock, 


slope, 


depth to rock, 


1 

t 

t 

t 

? 

t 

? 

t 

! 

T 

t 

t 

t 

t 

1 

1 

1 

1 

i 

i 

4 

t 

' 

t 

t 

1 

1 

{ wetness, 
{ seepage, 
t floods. 
H 
v 
t 
i 
i 
1 
1 
t 
t 
1 
1 
a 
' 
i 
V 
1 
{ 
i 
' 
1 
i] 
{ 
! 
! 
t 
t 
i) 
t 
t 


vere: 
epth to 


aw 


rock. 


rock. 
iModerate: 


slope, 
seepage. 


wetness. 


t 

{ Trench 
I sanitary 
H landfill 


Severe: 
wetness. 


vere: 
eepage. 


ao 


rock. 


rock. 


Moderate: 
slope. 


Severe: 
depth to rock, 
too clayey. 


Severe: 

depth to rock, 
slope, 

too clayey. 


1 

! 

1 

! 

i 

i 

! 

i 

f) 

U 

i 

t 

! 

1 

qT 

I 

I 

I 

' 

t 

{ 

i 

t 

t 

t 

rt 

! 

i 

! 

i 

i) 

1 

1 

| 

1 

1 

| 

t 

t 

i 

4 

1 

i 

{Severe: 

| depth to rock, 
| wetness, 

| too clayey. 
t 

t 

tSevere: 

| depth to rock, 
i 
if 
i 
t 
: 
| 
t 
! 
1 
i 
t 
t 
I 
t 
t 
i} 
1 
H 
! 
i 
, 
' 
rf 
t 
t 
t 
t 
1 
i) 
t 
t 
| 
1 
1 
1 
1 
’ 
t 
1 
t 
t 
t 
t 


wetness, 
too clayey. 


Severe: 
wetness, 


seepage, 
floods. 


rock. 


rock. 


'Slight---------- 
| 


| 

{Severe: 
{ wetness. 
t 
' 


{ Area 
H sanitary 
H landfill 


Severe: 
wetness. 


Severe: 


t 
i 
i 
! 
! 
i 
4 
1 
1 
{ seepage. 
' 
H 
t 
| 
t 
1 
i 
: 
t 
i 


vere: 
epth to rock. 


ano 


Moderate: 
slope. 
Severe: 


e 
depth to rock. 


Severe: 
slope, 


depth to rock. 


Severe: 
wetness, 


depth to rock. 


1 
T 
! 
t 
\ 
T 
rl 
t 
1 
1 
i 
4 
t 
' 
! 
! 
! 
t 
{ 
i 
i 
t 
1 
1 
t 
1 
a 
1 
1 
' 
t 
t 
? 
t 
tSevere: 
| wetness, 
t 
v 
' 
t 
! 
i 
1 
t 
t 
t 
t 
i] 
t 
t 
| 
1 
t 
t 
t 
i 
t 
i 
t 
v 
t 
v 
i) 
i 
i) 
I 
t 
t 
t 
1 
4 
t 
t 
t 
t 
1 
1 
{ 
1 


depth to rock. 


Severe: 
wetness, 
seepage, 
floods. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


{Slight---<------ 


t{Moderate: 
slope. 


! 

| 
|Severe: 
{ wetness. 
| 


Daily cover 
for landfill 


Fair: 
wetness. 


1 

H 

t 

i 

! 

| 

i 

t 

' 

t 
{Fair: 
| too clayey. 
1 

! 
{Poor: 
i 

i 

i 

i 

' 

1 

! 

1 

1 

1 


area reclaim. 


Poor: 
area reclaim. 


;Good. 


Fair: 
Slope. 


Poor: 
area reclaim, 
too clayey. 


| 

i 

1 

1 

t 

t 

t 

t 

! 

t 

1 

1 

t 

C 

t 

t 

t 

t 

}Poor: 

{ slope, 
{| area reclaim, 
| too clayey. 
i 

|Poor: 

{ area reclaim, 
| wetness, 
| too clayey. 
t 

' 

iPoor: 

| area reclaim, 
| wetness, 

} too clayey. 
H 
1 
1 
H 
! 
i 
| 
t 
t 
i 
t 
i 
i} 
1 
i 
1 
i 
i] 
a 
t 
t 
t 
t 
t 
t 
' 
! 
t 
i 
t 
I 
i 
' 
t 
i} 


Fair: 
wetness. 


reclaim. 


reclaim. 
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TABLE 9,+-SANITARY FACILITIES--Continued 


e e e 
depth to rock. depth to rock. depth to rock. 


i) 
Soil name and { Septic tank | Sewage lagoon | Trench H Area i Daily cover 
map symbol | absorption i areas I sanitary { sanitary { for landfill 
| fields { i landfill H landfill 
tT T T i) 
I { | I { 
40 1Ba=-5-e5- wewenn-- | Slight-----------{ Moderate: |Slight----------- iSlight----------- iGood. 
Mt. Carroll | | slope, ! H { 
t | seepage, { | H 
| | } | | 
401C, 401C2------—--=|Moderate: iSevere: |Moderate: iModerate: {Fair: 
Mt. Carroll | slope, i slope. ! slope. | slope. | slope. 
I i i H 
401D, 401D2, 401E---|Severe: iSevere; iSevere: {Severe: {Poor: 
Mt. Carroll { slope. | slope. | slope. ! slope. i slope. 
i H t | | 
46 3----------------- |Severe: !Severe: iSevere: |Severe: {Fair: 
Minneiska ! floods, { floods, { floods, { floods, i wetness. 
i wetness, | seepage, | seepage, | seepage, { 
| poor filter. { wetness. | wetness. | wetness, { 
| i 
Y 65 enn nnn anne ----- | Severe: {Severe: {Severe: |Severe: {Poor: 
Kalmarville { floods, { floods, | floods, | floods, i wetness, 
| wetness, { wetness, { wetness, { wetness, H 
{| poor filter. | seepage. | seepage. | seepage. t 
i { t ! 
467 -------------- =e iSevere: iSevere: {Severe: |Severe: }Poor: 
Sawmill t floods, | floods, | wetness, { wetness, | wetness. 
| wetness, | wetness. | floods. | floods. { 
{ peres slowly. i { i I 
| { { i 
ee eee !Severe: Severe: {[Severe: {Severe [Poor: 
Otter | wetness, { floods, | wetness, | wetness, | wetness. 
| floods. | wetness, { floods. { floods. H 
i i | { | 
471 een enn ne eee ene {Severe; ISevere: {Severe: {[Severe: [Poor: 
Root | floods, | floods, | floods, | floods, | wetness, 
| wetness, | wetness, | wetness, { wetness, {| large stones. 
{ poor filter. H seepage. | seepage. | seepage, 
H t { | i 
Oy es Severe: |Severe: (Severe: [Severe: iPoor: 
Channahon {| depth to rock. | depth to rock. {| depth to rock. {| depth to rock. | area reclaim. 
i | | H ! 
4 72C a2 -- =e o----{Severe: {Severe: {Severe: !Severe: {Poor: 
Channahon | depth to rock. | depth to rock, | depth to rock. | depth to rock. ! area reclaim. 
I { slope. | i I 
H i | H | 
473D, 473F----------!Severe: tSevere: |Severe: [Severe: [Poor: 
Dorerton { slope, 1 seepage, | depth to rock, | seepage, | seepage, 
{ large stones. | slope, | seepage, { slope. t small stones, 
H | large stones. | slope. i slope, 
| | | t 
474B---------------- Severe: {Severe: |Severe: Severe: tPoor: 
Haverhill {| wetness, i wetness. {| wetness, wetness. | wetness, 
| depth to rock, | | depth to rock, i too clayey. 
| peres slowly. Hl | too clayey. { 
| i | i 
4 [5 Be wenn n-ne ------] Severe: iSevere: {Severe: Severe; {Poor: 
Backbone | depth to rock. | depth to rock, {| depth to rock, seepage, | area reclaim, 
| | seepage. { seepage. depth to rock. | 
| { | H 
4 76 Be wn www ewww nn nne=/ Severe: iSevere: Severe: Severe: { 
Frankville | depth to rock. | | } area reclaim, 
t H { | 
U7 6C wow ewe wenn nnnnn- |Severe: {Severe: |Severe: Severe: }Poor: 
Frankville {| depth to rock. { depth to rock, {| depth to rock. depth to rock. j{ area reclaim. 
i | slope. { H 
! H | { 
477A, 47T7B---------- |Severe: iSevere: {Severe: Severe: {Poor: 
Littleton ! wetness. {| wetness. i wetness. wetness. { wetness. 
| i | I H 
4 78B~ --------------- !Severe: {Moderate: {Slight+---------- {Slight~---------- !Good. 
| slope. H 
t i 


Coggon { peres slowly. 
{ 
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Soil name and 


map symbol 


TABLE 9.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 
fields 


4] Qwwwnenccenn------ | Severe: 


Floyd 


| wetness. 


483A, 483B----------j|Severe: 


Waukee 


4 8YCan-nnnnn-------- 


Eyota 


Marshan 


TE 


Hoopeston 


488F, 
Brodale 


Zumbro 


488G-------- 


poor filter. 


Moderate: 
slope. 


iSevere: 
t slope. 
i 
1 
t 
! 


tSevere; 
wetness, 


t 
t 
{ poor filter. 
1 


iSevere: 
wetness, 
floods, 
poor filter. 


wetness, 


1 

! 

i 

| 

I 
iSevere: 
1 

1 

{ poor filter. 
| 

i 


{Severe: 

i slope, 

i depth to rock. 
t 

t 

|Severe: 

depth to rock. 


i 
' 
f 
if 
! 
t 


|Severe: 
} depth to rock. 
{ 


|Moderate: 
depth to rock. 


! 
t 
t 
t 
t 
1 
' 


tModerate: 
| depth to rock. 
t 

iModerate: 

| depth to rock, 


i slope. 
i 


iSlight~--------- 
1 


t 
1 
! 
|Moderate: 


slope. 


1 

! 

i 

' 

i 
{Severe: 
| slope. 
t 

’ 

' 


iSevere: 


{ poor filter. 
#: 
* 


Sewage lagoon 
areas 


Severe: 
wetness. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness, 
floods, 
seepage. 


seepage, 
wetness. 


° 
depth to rock, 
8 


Moderate: 
slope, 

depth to rock, 
seepage. 


epth to rock. 


Moderate; 
slope, 
depth to rock. 


t 
1 
J 
1 
i 
1 
t 
t 
' 
t 
! 
i 
i 
t 
' 
i 
i 
i 
i] 
1 
i 
t 
! 
V 
T 
I 
1 
i 
i 
1 
rT 
i 
1 
{ 
1 
i 
t 
t 
i 
' 
i 
' 
' 
t 
i 
t 
rT 
t 
i 
t 
' 
t 
t 
t 
{ 
I 
[Severe: 
t 
t 
t 
t 
t 
1 
t 
t 
I 
1 
i 
4 
' 
t 
i 
' 
1 
s 
t 
ft 
1 
i 
1 
i 
t 
t 
i 
t 
1 
{ 
! 
! 
t 
i 
i 
t 
1! 
! 
t 
7 
i 
i 
t 
! 
1 
' 
t 
7 
ft 
{Severe: 
i slope. 
i 
i 
iSevere: 
seepage. 
Severe: 
seepage, 
slope. 


seepage, 
slope. 


Severe: 


i 

t 

t 

1 

i 

t 

! 

t 

1 

i 

1 

1 
iSevere: 
i 

i 

i) 

1 

i 

1 

i 

i seepage. 
t 
i 


i) 

H Trench 
H Sanitary 
i landfill 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
floods, 
seepage, 
wetness. 


Severe: 
seepage, 
wetness, 
too sandy. 


Severe: 
depth to rock, 
slope. 


Severe: 
depth to rock. 


Severe: 
depth to rock. 


vere: 
epth to 


Qo 


rock. 


vere: 
epth to 


ao 


rock. 


rock. 


seepage, 
slope. 


Severe: 
seepage. 


{ Area 
i sanitary 
{ landfill 


{Severe: 
| wetness. 


Severe: 
8 

Severe: 
s 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
wetness. 


Severe: 
floods, 
seepage, 
wetness. 


Severe: 


seepage, 
wetness. 


Severe: 
Slope. 


I 
! 
H 
| 
I 
i 
i 
{ 
i 
{ 
i 
I 
1 
I 
i 
H 
H 
| 
i 
H 
t 
| 
| 
| 
{ 
I 
| 
| 
| 
i 
H 
i 
Moderate: 
i depth to rock. 
iModerate: 
{ 
| 
| 
| 
{ 
| 
{ 
| 
| 
i 
| 
{ 
i 
| 
i 
i 
{ 
i 
H 
I 
| 
H 
i 
i 
i] 
! 
t 
i 
i 


° 
depth to rock. 


° 
depth to rock. 


Mo 
depth to rock. 


Moderate: 
epth to rock. 


Severe: 
8 


seepage, 
slope. 


Severe: 
seepage. 


Daily cover 
for landfill 


Fair: 
wetness. 
Poor: 

too sandy, 
seepage. 


Poor: 
wetness, 
too sandy, 
seepage. 


Poor: 

too sandy, 
wetness, 
seepage. 


Poor: 


slope, 
small stones. 


area reclaim. 


Fair: 
area reclaim. 


ir: 
rea reclaim. 


coy 
om 


Fair: 
area reclaim. 


Fair: 
slope, 


i 

i 

! 

! 

| 

I 

{ 

I 

! 

t 

H 

I 

t 

! 

j 

I 

| 

{ 

| 

| 

i 

! 

! 

I 

| 

i 

' 

! 

I 

{ 

| 

! 

I 

i 

| 

I 

! 

| 

1 
{Fair: 
t 

t 

t 

| 

! 

i 

! 

H 

! 

{ 

! 

i 

{ 

{ 

! 

| area reclaim. 
I 
H 
I 
i 
i 
\ 
i 
i 
Hl 
t 
| 
t 
t 
i 
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TABLE 9.--<SANITARY FACILITIES=--Continued 


Rock outcrop. 


i t t t t 
Soil name and H Septic tank i Sewage lagoon | Trench H Area t Daily cover 
map symbol i absorption i areas i sanitary i sanitary t for landfill 
i fields t t landfill i landfill | 
' ' : : H 
| 
516A, 516Be--------- }Severe: {Severe: iSevere: iSevere: }Poor: 
Dowagiac | poor filter, { Seepage. {| seepage, | seepage. {| small stones, 
| too sandy. { | seepage. 
t 1 
' t t 
5 16 Coenen nee eee ~--|Severe: iSevere: iSevere: !Severe: {Poor: 
Dowagiac { poor filter. | seepage, t seepage, | seepage. | small stones, 
{ i slope. | too sandy. H i seepage. 
t t v t t 
t t t t 1 
528B---------------- iSevere: iSevere: |Severe: tSevere: {Poor: 
Palms {i wetness, | wetness, { wetness, i wetness, { wetness, 
| subsides. { seepage. | seepage. { seepage. { hard to pack. 
t i { i i 
593D, 593E---------- Severe; iSevere: iSevere: iSevere: iPoor: 
Elbaville t slope, { slope, | slope, 1 slope, i slope, 
| peres slowly. } seepage. { seepage, | seepage. { small stones. 
{ t i too sandy. | ' 
898F*: H H H | H 
Brodalew--enen----- {Severe iSevere: {Severe: iSevere: {Poor: 
i slope, | slope. | depth to rock, | slope. | slope, 
i depth to rock. | | slope. | {t small stones. 
1 a ' T a 
i t i) t t 
Bellechester------- tSevere: iSevere: {Severe: iSevere: iPoor: 
| slope, {| seepage, | seepage, i seepage, | too sandy, 
{ poor filter. i Slope. t slope, i slope. { seepage, 
i ' i depth to rock. H H slope. 
' t t 1 t 
973D*: I i I I i 
Brodale------------ |Severe: iSevere: {Severe: iSevere: }Poor: 
! slope, | slope. t depth to rock, {| Slope. | slope, 
! depth to rock. | i slope. i i small stones. 
i I I { 
Sogne-------------- iSevere: {Severe: iSevere: {Severe: iPoor: 
{ depth to rock. | depth to rock, {| depth to rock. | depth to rock. { area reclaim. 
H { slope. I I I 
1013*. | i i i 
Pits { I i { t 
i i t i 
10294, I I t t i 
Pits H t I { i 
H i I t t 
1039%. t ! H { H 
Urban land { i H { t 
| 
1078". i { | | 
Udorthents { | I { i 
i i i t { 
1811B*: i I I t H 
Lamont------------- iSevere: {Severe: jSevere: tSevere: iGood. 
| poor filter. i seepage. i seepage. i seepage. H 
| 
Racine------- weeenn {Slight ---------- i{Moderate: [Slight--------- {Slight----------- itGood. 
i | slope, t I Hl 
t i seepage. t t i 
i ! I i H 
1812B--------------- tSevere: iSevere: {Severe: | Severe: iGood. 
Terril t poor filter. | seepage. i seepage. { seepage. 1 
i t H H H 
1819G#: i | { | i 
Dorerton-------~~~- Severe: Severe: iSevere:; iSevere: iPoor: 
slope, | Seepage, | depth to rock, {| seepage, 1 seepage, 
large stones. | slope, | seepage, | slope. | small stones, 
| large stones. i slope. { | slope. 
{ i 1 ! 
| | | ! 
i t i § 


See footnote at end of table. 
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TABLE 9.--SANITARY FACILITIES--Continued 


t U T t ! 
Soil name and | Septic tank i Sewage lagoon }{ Trench i Area t Daily cover 
map symbol H absorption | areas | sanitary H sanitary t for landfill 
i fields { { landfill t landfill 
d i 1 t t 
i { i { { 
1832C#: i i | t H 
Ostranderewene~2--~} Moderate: |Severe: {Moderate: jModerate: Fair: 
{ slope, | slope. | slope. | slope. | slope. 
I { { { I 
Dowagiac----------- {Severe: iSevere: iSevere [Severe: tPoor: 
i poor filter, } seepage, | seepage, |} seepage. } small stones, 
{ | slope. | too sandy. H | seepage. 
1846--~------------- iSevere: iSevere: {Severe iSevere: {Poor: 
Kato } wetness, | wetness, { wetness, {| wetness, | wetness, 
{ floods, i floods, t floods, | floods, | too sandy, 
i poor filter. ' seepage. i seepage. {| seepage. | seepage. 
U t t i | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.-=-CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"good," "fair," and "poor," Absence of an entry indicates that the soil was not rated] 


Soil name and | Roadfill ! Sand Gravel Topsoil 


map symbol | 


i 


2A, 2B---------------- |Fair: 
Ostrander ! low strength. 
i 
1 
110----------- 5-32 -- {Poor: 
Sogn { thin layer, 
| area reclaim. 
1 
t 
| 6 awww wenn nnn wenn enn-- {Fair: 
Arenzville { low strength, 
{ wetness. 
19 enenn--n-- +e e-Fair: 
Chaseburg { low strength, 
! wetness. 
! 
2 3----+---------------- {Poor: 
Skyberg | low strength, 
} wetness. 
H 
2 Yo ene eee eo {Poor: 
Kasson { low strength. 
t 
25------------- ------- | Good----------------- 
Becker i 


| 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


[Fair: 
| excess fines. 


ZITA, 27 Ba amaeen nn nnn a- 160 Oda ann nn en neenne--- Fair: 


Dickinson 
! 
27 Canennennen--------- | Good----- wennnn-en-n 
Dickinson i 
1 
1 
3 OB- -------------~+---- {Poor: 
Kenyon | low strength. 
| 
Y AE ewe eee e eee ee eee ee |Fair: 
Salida slope. 


| 
' 
i 
i 
1 BF a ene nnn - ee ee ----- =} Poor: 
’ 
| 
t 


Bellechester Slope. 
99B-- 2-2 - eee Fair: 
Racine | shrink-swell, 
i low strength. 
1 
t 
99C------------------- iFair: 
Racine { shrink-swell, 
{ low strength. 
! 
' 
99D Ann nen nen nnn nn enn e {Fair: 
Racine | low strength, 
{ shrink-swell, 
i slope. 
! 
t 
131B-----~-~------------ |Poor: 
Massbach { low strength, 
|! area reclaim. 
1 
i] 
131Ca nn nnn nn een ees {Poor: 
Massbach {| low strength, 
{| area reclaim. 
t 
{ 
131D------------------ {Poor: 
Massbach | low strength, 


{ area reclaim. 
i 


{ excess fines. 


i 
{Fair: 
i excess fines. 


Unsuited: 
excess fines, 


Poor: 


° 
thin layer. 
Unsuited: 
excess fines. 


suited: 
xeess fines. 


os 


suited: 
xeess fines, 


os 


suited: 
xeess fines. 


os 


suited: 
xeess fines. 


os 


suited: 
xecess fines. 


cS 
os 


{ 
{Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 

Unsuited: 
excess fines, 


Unsuited: 


n 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Un 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


n 
excess fines. 
Unsuited: 


' 
t 
! 
! 
' 
t 
i 
t 
t 
{ 
| 
| 
| 
I 
t 
{ 
i 
| 
| 
t 
t 
1 
t 
| 
t 
1 
i 
| 
1 
! 
1 
1 
' 
1 
i) 
' 
! 
' 
! 
i 
' 
| 
| 
1 
i) 
| 
i 
{ 
i 
i] 
1 
1 
{ 
t 
1 
I 
' 
' 
i 
! 
i 
i] 
I 
t 
1 
1 
i 
1 
1 
i 
t 
{ 
rT 
t 
i 
! 
' 
t 
I 
i 
i] 
! 
H 
| 
{ 
| 
! 
t 
{ 
i 
} excess fines. 
1 


Good----~---------- -- 


rea reclaim, 


Good. 


Good. 


™ 


air: 
thin layer. 


lope, 


F 


Fair: 
thin layer, 
slope. 


Poor: 
slope. 


™ 


air: 
thin layer. 


Fair: 
slope, 
thin layer. 
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TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


t 
{ 
map symbol { 
' 
t 
i 


143B, 143C------------ !Poor: 
Eleva { area reclaim, 
{ thin layer. 
| 
173F------------------ {Poor: 
Frontenac | slope. 
! 
176 ----+------ 22 e eee Poor: 
Garwin {| wetness, 
{ low strength, 
{| shrink-swell. 
| 
20 3 ween ene ee----- o-~}| Poor: 
Joy i low strength. 
209A, 209B------------ |Good-----~-+---------- 
Kegonsa t 
216B---~-------------- |Good----------------- 
Lamont ! 
{ 
2 UNC enn eee wenn eee 
Lilah 
' 
251F, 25 1Ganweewemenn=| Poor: 
Marlean | area reclaim. 
1 
i 
2 Om ew en ween nnn neen| Poor: 
Marshan } wetness. 
1 
283B------- mow we ennn= | GO0d enw enn enw e nn n-=== | G00 
Plainfield 
| 
28 3C a --- nee ---- === | G0 od- = --- ------ === 
Plainfield H 
1 
t 
283E~------------------ {Fair: 
Plainfield slope. 


285A, 285B, 285C------| Poor: 
Port Byron low strength. 
289 ---- on ne en nen ~{Poor: 
Radford low strength, 
wetness, 


09 awn www en wenennnwne| Poor: 
Readlyn {| low strength. 
{ 
298 nn nwennnnnn--- n-ne | Fair: 
Richwood i low strength, 
thin layer, 
shrink-swell, 


| 
| 
H 
299A, 299Beennnn-nnn--| Poor: 
{ 
| 


Rockton low strength, 
thin layer, 
area reclaim. 

299C~----- 22 ee - e-- {Poor: 

Rockton low strength, 


thin layer, 
area reclaim. 


t 
30 1B a wa wenn nnn ew eeen- | Fair: 
Lindstrom } low strength. 
H 


Sand Gravel 


Poor: Unsuited: 

thin layer. excess fines. 
Poor: Poor: 

excess fines. excess fines. 
Unsuited: Unsuited: 
excess fines. excess fines, 


Unsuited: Unsuited: 

excess fines. excess fines. 
t 

Good----------------- iGood----------------+- 
i 
' 
{ 

Fair: {Unsuited: 


excess fines. | excess fines. 


G00d= wn www nn ncn nnnnn= | Unsuited: 
} excess fines. 


I 
U 


de--------------- -iUnsuited: 
! excess fines. 
! 
t 
Good---------------~- tUnsuited: 
i excess fines. 
Cibda-sese-snwee eee {Unsuited: 
{| excess fines. 
| 
Unsuited: iUnsuited: 
excess fines. | excess fines. 
} 
Unsuited: fUnsuited: 


excess fines. excess fines. 


nsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Fair: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


t 
| 
! 
| 
| 
| 
i 
t 
i 
I 
{ 
| 
I 
\ 
! 
t 
} 
| 
i 
i 
i 
t 
t 
1 
1 


Topsoil 


area reclaim, 
small stones. 


oo | G0 0d= on enn nn = | G0 0d ew en ewe wenn nn ae | G0 0d-----------------/ Poor: 


| area reclaim. 
Poor: 

slope, 

area reclaim, 
large stones. 


Fair; 


a 
too sandy. 
oor: 
too sandy. 
Poor: 

too sandy, 
slope. 


Good. 


Fair: 
area reclaim, 
thin layer. 


Fair: 

slope, 

area reclaim, 
thin layer. 


Good. 
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TABLE 10,--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel Topsoil 


t 
I 
map symbol H 
i 


t 
! 
{ 
301C-------2---- == ene -!Fair: Unsuited: Unsuited: Fair: 
Lindstrom | low strength. excess fines. excess fines. slope. 
t 
! 
309C ------------------+ {Poor: Unsuited: Unsuited: Fair: 
Schapville | low strength, excess fines. excess fines. too clayey, 
| thin layer, slope. 
! area reclaim. 
1 
{ 
09D------~----------- Poor: Unsuited: Unsuited: Poor: 
Schapville t Low strength, excess fines. excess fines. slope. 
{| thin layer, 
{ area reclaim. 
1 
i) 
3 12B- -2-------- ------ {Poor: Unsuited: Unsuited: Fair: 
Shullsburg | wetness, excess fines. excess fines. area reclaim, 
| low strength, 
i thin layer. 
1 
t 
312C n-ne nw en ene e een e=} Poor: Unsuited: Unsuited: Fair: 
Shullsburg | wetness, excess fines. excess fines. area reclaim, 
i low strength, slope. 
{ thin layer. 
1 
t 
em eae eee nnn nena {Poor: Unsuited: Unsuited: Good. 
Spillville | low strength. excess fines. excess fines. 
1 
1 
322C ~---------~------- iFair: Unsuited: Unsuited: Fair: 
Timula {| low strength. excess fines. excess fines. slope. 
1 
t 
322D, 322E------------ {Fair: Unsuited: Unsuited: Poor: 
Timula | low strength, slope. 
3 33 eae ewww enn enn n---- -}Poor: Unsuited: Unsuited: Good. 
Vasa | low strength. excess fines. excess fines. 
{ 
340B--------------- ~--} Poor: Unsuited: Unsuited: Fair: 
Whalan | thin layer, excess fines. excess fines. thin layer, 
{| area reclaim. area reclaim. 
! 
340C------~----------- Poor: Unsuited: Unsuited: Fair: 
Whalan thin layer, excess fines. excess fines. slope, 


thin layer, 
area reclaim. 


' 
t 
| area reclaim. 
t 
1 
i) 
1 


H 
| 
! 
i 
I 
{ 
{ 
i 
{ 
! 
i 
i 
t 
i 
t 
H 
H 
' 
H 
I 
I 
| 
t 
I 
H 
I 
t 
i 
i 
i 
t 
! 
{ 
t 
slope. I 
H 
| 
H 
' 
t 
i 
t 
H 
i 
} 
! 
t 
| 
i 
t 
' 
i 
i 
I 
H 
} 
i 
! 
I 
t 
i 
| 
i 
| 
low strength. 


{ 
i 
t 
' 
t 
1 
1 
t 
! 
' 
t 
t 
| 
I 
| 
I 
{ 
1 
| 
i 
t 
i 
| 
| 
! 
' 
i 
1 
! 
i) 
i 
! 
! 
i 
1 
i 
t 
{ 
! 
+ 
' 
t 
! 
! 
| 
{ 
i 
i 
t 
t 
‘i: 
t 
! 
t 
t 
t 
t 
excess fines. i excess fines. 
i 
! 
t 
t 
t 
t 
I 
t 
| 
{ 
1 
1 
I 
t 
t 
{ 
1 
i 
i 
t 
t 
t 
i 
1 
1 
1 
t 
I 
{ 
1 
i] 
1 
i 
1 
1 
! 
I 
t 
t 
i 
1 
t 
i 
if 
i] 
| 
! 
{ 
| 


369B------------------ |Poor: Unsuited: Unsuited: Good. 
Waubeek | low strength. excess fines. excess fines, 
1 
1 
36 9C ene -- ~~~ =~ += = }Poor: Unsuited: Unsuited: Fair: 
Waubeek | low strength. excess fines. excess fines. Slope. 
1 
t 
3 [Benen eee nennnnnnn- --|Poor: Unsuited: Unsuited: Good. 
Maxfield | wetness, excess fines. excess fines. 
| low strength, 
| shrink=swell. 
i 
t 
401 B---s<2.-----225--- }Poor: Unsuited: Unsuited: Good. 
Mt. Carroll ! low strength. excess fines. excess fines. 
1 
1 
HO1C, 401C2---n-n-ne--} Poor: Unsuited: Unsuited: Fair: 
Mt. Carroll | low strength. excess fines. excess fines. slope. 
1 
' 
401D, 401D2, 401E-----]Poor: Unsuited: Unsuited: Poor: 
Mt. Carroll | low strength. excess fines. excess fines. slope. 
1 
' 
oe weee}Fair: Poor: Unsuited: Good. 
Minneiska { wetness, excess fines. excess fines. 
t 
t 
i 


OLMSTED COUNTY, MINNESOTA 161 


TABLE 10,-=CONSTRUCTION MATERIALS=-Continued 


Soil name and | Roadfill Sand Gravel Topsoil 


map symbol | 


465 ~ nnn nnn ee nnn -| Poor: 
Kalmarville ! wetness. 
4 67 enn wenn nee e ne ------ |Poor: 
Sawmill | wetness, 
} low strength. 
1 
i) 
4 68 ---------~--- 2-2 === tPoor: 
Otter { wetness, 
} low strength. 
t 
t 
Oy A eee {Poor: 
Root { wetness. 
| 
472B, 472C------ weeee-|Poor: 
Channahon | thin layer, 
} area reclaim. 
' 
t 
47 3D------------------ tFair: 
Dorerton | large stones, 
i slope. 
{ 
47 3F ------------------| Poor: 
Dorerton | slope. 
t 
474B-------- woeene----} Poor: 
Haverhill t shrink=swell, 
i low strength, 
| wetness, 
i 
t 
4 75B--=---------------- tPoor: 
Backbone | thin layer, 
| area reclaim. 
i} 
i 
4 76B------------------ tPoor: 
Frankville {| low strength, 
i thin layer, 
| area reclaim. 
i 
476 Cemeennnnnnn nnn =---|Poor: 
Frankville {| low strength, 
| thin layer, 
| area reclaim. 
{ 
477A, A77B------------ {Poor: 
Littleton | low strength, 
{ wetness. 
t 
t 
4 7 8B- -- 22 - ~~ -- == - {Poor: 
Coggon i low strength. 
i 
YT] Qeweennnnnnnnn--=- =-~|Poor: 
Floyd } low strength. 
I 
1 
483A, 483B]e----------- | G00d-----------+-+--- 
Waukee i 
| 
YQUC------ ane -nn----- | Fair: 
Eyota | low strength. 
i 
4 84UE------------------ tFair: 
Eyota 1 low strength, 
} slope. 
! 
' 
Y 86 wenn n en neon ee ------ iGood----------------- 
Lawler 
t 
486 ------------------- | Poor: 
Marshan | wetness. 


t 
it 


suited: 
xeess fines. 


os 


suited: 
xcess fines. 


os 


oor: 

large stones. 
nsuited: 
excess fines. 


excess fines, 
large stones. 


nsuited: 
excess fines. 


suited: 
xeess fines. 


os 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


xcess fines. 
Unsuited: 
excess fines. 


{Unsuited: 
{ excess fines. 


suited: 


Un 
excess fines. 


Unsuited: 
excess fines. 


Poor: 


° 
large stones, 
Unsuited: 

excess fines. 


Poor: 
excess fines, 
large stones. 
Poor: 


excess fines, 
large stones. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 


excess fines. 


t 
' 
! 
7 
' 
| 
i 
{ 
! 
i] 
a 
1 
t 
i] 
' 
t 
i 
4 
! 
' 
i 
‘. 
rT 
4 
1 
{ 
I 
t 
1 
i 
i 
s 
1 
i 
1 
1 
' 
' 
i 
t 
t 
' 
i 
t 
i 
1 
i 
{ 
1 
i 
| 
I 
{ 
| 
I 
t 
t 
q 
1 
1 
i 
1 
i 
i] 
1 
t 
1 
I 
! 
1 
I 
{ 
I 
t 
1 
1 
i 
t 
{ 
' 
t 
I 
{Unsuited: 

i excess fines. 


! 
tUnsuited: 
excess fines. 


Unsuited: 
excess fines. 


, 
' 
t 
I 
i 
! 
{Unsuited: 

| excess fines. 
1 

' 
1 


'Good --+------- soeee es 


t 
lUnsuited: 
| excess fines. 


Poor: 
wetness. 


uv 


oor: 
wetness. 


or: 


Po 
wetness. 


Poor: 
wetness. 


vu 
° 
° 
3 


area reclaim. 


Poor: 
slope, 
area reclaim. 


Poor: 
slope, 
area reclaim. 


uv 
° 
° 
7+ 


wetness, 
too clayey. 


reclaim, 


F 
reclaim. 


ir: 
rea reclaim, 
lope. 


a 


a 
a 
s 


cop) 
te) 
oO 
a 


Good, 


Q Q 
°° ° 
° ie] 
a a 


Good. 


in] 


oor: 
wetness. 
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Soil name and 
map symbol 


Hoopeston 


488F, 488G------------ 
Brodale 


TABLE 10.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


Poor: 
wetness. 


Poor: 
slope. 


489A, 489B------------|Poor: 


Atkinson | low strength. 
491B------ ------------] Poor: 
Waucoma | low strength. 
I 
4 Q2B--------- woee-----} Poor: 
Nasset | Low strength. 
| 
YQ 2C ww nnn nn ene nee ---- tPoor: 
Nasset | low strength. 
1 
i) 
493B-~---------~~------- {Fair: 
Oronoco | low strength. 


YQ 3 Cama nn nm wwe wenn Fair: 


t 
I 
I 
Oronoco low strength. 
493D----- we neeeeene nee! Fair: 
Oronoco {i low strength, 
{| slope. 
1 
i) 
4 Q5 --~--- oe nnn |Good------ wosesbetes. 
Zumbro 


{ 
516A, 516Beeaemnnennnn | G00de naan nanan anne eee 


Dowagiac 


low strength. 


593D, 593E+-+-aeeeese=| Fair: 


Elbaville 


B98F*: 
Brodale-------+------- 


Bellechester---------{ Poor: 
8 


973D*:; 
Brodale-~-------------- 


SOGN- ene enwnn nn nee nee 


1013*, 
Pits 


1029, 
Pits 


1 
4 
t 
t 
| 
| 
1 
1 
t 
t 
1 
' 
t 
t 
t 
t 


t 
t 
t 
' 
1 
} 
{ 
I 
! 
| 
| 
t 
i} 
t 
| 


a 
large stones. 


Poor: 
thin layer, 
area reclaim. 


See footnote at end of table. 


Sand 


Fair: 
excess fines. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


os 


fines. 
xeess fines. 


fines. 


Li 
xcess 


om 


excess humus, 
excess fines. 


excess fines, 
large stones. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Gravel 


Unsuited: 
excess fines, 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


{ 

H 

t 

H 

{ 

H 

| 

H 

I 

! 

| 

I 

! 

t 

t 

| 

fUnsuited: 

| excess fines. 
! 

t 

lUnsuited;: 

| excess fines. 
1 
H 
1 
‘4 
t 
i 
! 
| 
I 
! 
| 
i 
I 
I 
1 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


excess humus, 
excess fines. 


Poor: 
excess fines, 
large stones. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 


Poor: 
excess fines. 


Unsuited: 
excess fines. 
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Topsoil 


oor: 
large stones, 
slope. 


Good. 


large stones, 
slope. 


t 
' 
t 
t 
{ 
! 
I 
{ 
i 
I 
| 
rT 
' 
H 
I 
i 
t 
t 
{Poor: 
| slope. 
{ 
I 
H 
i 
' 
' 
t 
{ 
' 
' 
H 
! 
! 
' 
' 
{ 
i 
i 
I 
H 


Poor: 
large stones, 
slope. 


Poor: 
area reclaim, 


OLMSTED COUNTY, MINNESOTA 163 


TABLE 10.--CONSTRUCTION MATERIALS~-Continued 


t 
Soil name and H Roadfill i Sand | Gravel i Topsoil 
map symbol { H H H 
i I | | 
eS  —————— /=3? eS ne 
i ' ' ' 
, t t 1 
1039*. H I | i 
Urban land { H { H 
H i { t 
1078*. | H H ' 
Udorthents | i H Hy 
i ! ' i 
1811B*: | i t H 
Lamont--------------- |Good----------------- Fair: {Unsuited: {Good. 
| excess fines. { excess fines. y 
i I t 
Racine-------------=- {Fair: jUnsuited: {Unsuited: iFair: 
{| shrink-swell, {| excess fines. | excess fines. | thin layer. 
i low strength. H { ! 
H H i : 
1812 Bence enn new en nnn = Fair: {Fair: iUnsuited: {Good. 
Terril low strength. | excess fines, | excess fines. i 
' | i 
1819G*: i | { | 
Dorer tonw-a-nn-e-e-== | Poor: }Poor: {Poor: }Poor: 
i slope. i excess fines, } excess fines, | slope, 
H | large stones. | large stones. | area reclaim. 
! H I H 
Rock outcrop. i i H H 
' 1 1 ' 
' ' s t 
1832C#; ! Hy i i 
Ostrander------------/Fair: {Unsuited: {Unsuited: (Fair: 
low strength. i excess fines. | excess fines. i slope. 
( | H 
Dowagiac------------- |Good----------------- |Good----------------- |Good---------+-------- iFair: 
H i | | slope. 
H i i 
184 6n~--- enn n-ne eee }Poor: |Fair: {Unsuited: {Poor: 
Kato | wetness. | excess fines. {! excess fines. i wetness, 
t Hl { 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


TABLE 11.+-WATER MANAGEMENT 


that the soil was not evaluated] 


t ' 1 
Soil name and | Pond | Embankments, {| 
map symbol | reservoir { dikes, and 
| areas | levees | 
| 
Qhann nnn nn nnn wewn= | Seepage----- ---}Favorable------ {Not 
Ostrander ! t 
1 1 
2B----------- -----|Slope, iFavorable------ iNot 
Ostrander i seepage. i 
I H 
11C--------------- iSlope, iThin layer----~ iNot 
Sogn { depth to rock.j H 
! ' rT 
i i i 
16 -------- 22 --- == iSeepage-------- |Favorable~----- iNot 
Arenzville i ! 
' i t 
ee -|Seepage--------/|Favorable------ TNot 
Chaseburg i 
! 
2 3---------------- {Favor able------/Wetness--------jFro 
Skyberg i i 
i 1 
24---------------- {Favorable------ iWetness-------- iFro 
Kasson i H H 
i H ! 
2 ewe een e wenn n= -- |Seepage-------- iSeepage~------- Not 
Becker H H 
i i I 
2] howe en wnnn- nn ne- | Seepage-------- |Seepage-------- iNot 
Dickinson | i i 
i f t 
27B--------------- 1Slope, |Seepage-------- INot 
Dickinson | seepage. H ! 
H | 
27 Coewnnnnn------ -{Slope, |Seepage------- ~ Not 
Dickinson | seepage. i | 
ri ' 
30B-------~-------- iSlope---------- {Favorable------ iNot 
Kenyon H | 
i Hl ! 
4 2E----- wonn------| Seepage, |Seepage--------|Not 
Salida { slope. | 
i i i 
I i i 
7 3F--------------- iDepth to rock, {Seepage, Not 
Bellechester 1 seepage, i piping, 
{ slope. i thin layer. H 
H t t 
9 9B--------------- iSlope, iFavorable------ iNot 
Racine | seepage. i ! 
H i ! 
99CH-o-eesesteecen iSlope, jFavorable------ {Not 
Racine | seepage. { 
t t 
t t t 
9 9D2-------------- !Slope, |Favorable------ Not 
Racine H seepage. i 
i] t i 
131Be-------------{Depth to rock, }Thin layer----- }Not 
Massbach | slope. H 
I | I 
131C, 131De----2--{Depth to rock, [Thin layer----- {Not 
Massbach { slope. i | 
' ' ! 
| | | 
143B, 143C-------- {Depth to rock, {Thin layer----- Not 
Eleva | seepage. Hl { 
| | | 
I I i 
173F-------------- ‘Slope, {Large stones---jNot 
Frontenac | seepage. I i 
1 1 
i 1 


Drainage 


needed----— 


neededaoaue 


needed 


needed----- 
st action--- 
st action--- 


needed 


needed----- 


needed----- 


needed--+--- 


needed----- 


needed 


needed----- 


needed----- 


needed 


needed 


needed----- 


needed----- 


Irrigation 


Terraces and 
diversions 


SOIL SURVEY 


Absence of an entry indicates 


H Grassed 

I waterways 
if 
{ 


|Favorable------|Favorable------{jErodes easily. 


|Slopes---------} 


t 
}Rooting 
| slope. 
t 


depth, 


1 
|Floods, 


| erodes easily. 
t 


t 
{Erodes easily, 
{ floods. 


Wetness--------] 


i 
i 
Favorable ono--- 
t 


| i 
{Soil blowing---] 
1 

! 

| 

iSoil blowing, 
i slope. 


| 
{Soil blowing, 


{ slope. 
1 
1 


droughty, 
fast intake. 


I { 
1 1 
i i 
i I 
{Droughty, I 
i fast intake, | 
| soil blowing. | 
1 a 


; ' 
iSlope ooon------ } 
4 
‘ ' 
1 


{ i 
iSlope---------- H 


iPercs slowly, } 
| slope. 
I 


iPercs slowly, 
slope. 


i 
' 
| 
t 
t 
t 
! 
§ 
! 
iSlope, i 
soil blowing, } 
depth to rock. | 


Slope---------- j 


Favorable------ 


Depth to rock 


Wetness, 
erodes easily. 


Wetness-------- 


Soil blowing, 


sandy. 


blowing, 
sandy. 


blowing, 
sandy, 
slope. 


too sandy. 


Slope, 


1 
too sandy, 
soil blowing. 


Favorable------ 
Favorable------ 


Erodes easily, 
peres slowly. 


Slope, 

erodes easily, 
percs slowly. 
Depth to rock, 
soil blowing. 


Slope--+------- 


Erodes easily. 


1 
H 
{ 
iSlope, 

| rooting depth. 
! 

t 

iErodes easily. 
1 


t 

[Erodes easily. 
| 

iWetness, 

i peres slowly. 


!Favorable, 
rT 


1 
iFavorable. 
Favorable. 


Favorable. 


Slope. 
i 


tFavorable. 


ope, 
roughty. 


ar 


{Favorable, 


iSlope. 
i 
1 


iSlope. 
| 
rT 


4 
{Erodes 


easily, 
t peres 


slowly. 


t 

| 

{Slope, 

{ erodes easily, 
{ percs slowly. 
! 

H 

' 

1 

i) 

t 

t 

i 


Depth to rock, 


t 
iSlope. 
t 
t 
' 
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TABLE 11.--WATER MANAGEMENT=--Continued 


1 1 1 
Soil name and | Pond | Embankments, {| Drainage | Irrigation Terraces and 
map symbol H reservoir | dikes, and { Hl diversions 
H areas { levees t 
t 


depth to rock.}| depth to rock. 


1 
t 
176--------------- | Seepage-~------ iWetness, \Frost action---|Wetness-------- | Wetness-------- 
Garwin | {| hard to pack. | | 
t a a 1 
t 1 i i) 
203--------------- |Seepage--~----- |Wetness-------- {Frost action---j|Wetness-------- iWetness, 
Joy I i i { | erodes easily. 
I { { ! ! 
209A-------------- |Seepage-------- |Seepage-------- INot needed----- |Favorable------{Too sandy, 
Kegonsa i { i H | erodes easily. 
t t ! | ! 
2 09B- -- wen en ene n ne {Slope, |Seepage-------- iNot needed----- {Slope---------- iIToo sandy, 
Kegonsa i seepage. ! ! t | erodes easily. 
i i | I 
216 Beanwnnnnnnne-- -{Slope, |Piping, INot needed----- iSlope, iToo sandy, 
Lamont | seepage. | seepage. Hl { soil blowing. | soil blowing. 
! | i I i 
244Cene ee won wwnnn=| Seepage, |Seepage-------- INot needed-----~ iDroughty, iToo sandy, 
Lilah | slope. { t } soil blowing, | soil blowing, 
I { i | slope. 1 slope. 
! i i | 
251F, 251G-------- iSlope, i{Seepage, iNot needed-----{Slope, |Large stones, 
Marlean | seepage, | large stones. | | depth to rock.| slope, 
{ depth to rock.] { Hl | depth to rock. 
t i t ' t 
t t { ! i) 
25 2- -------------- iSeepage--------~ {Wetness, {Frost action---{Wetness--+-----+- IWetness-------- 
Marshan i | seepage. H i ! 
I t I i ! 
283 Beene ww nn nnnnn- | Seepage, | Seepage--------|Not needed----- iDroughty, {Too sandy, 
Plainfield | slope. ! | { fast intake, {| soil blowing. 
i ! | { soil blowing. | 
1 1 1 
I t { | i 
283C, 283E--------j Seepage, | Seepagenn----= -jNot needed-----j|Droughty, {Slope, 
Plainfield } slope. t Hy | fast intake, [| too sandy, 
I I I | soil blowing. | soil blowing. 
1 a a 1 
1 t 1 1 { 
285A-------------- iSeepage--~--~---- |Favorable------ }Not needed-----|Favorable------{Erodes easily 
Port Byron | t ! H | 
t 1 t ! 1 
t t t 1 i] 
285B, 285C-------- {Slope, |Favorable------ iNot needed-----}Slopew-wen-e----JErodes easily 
Port Byron | seepage. i H i ! 
1 t , ’ 
Z. t 1 t 
289--------------- | Seepage~------- }Wetness-------- {Frost action, {Wetness, {Wetness-------- 
Radford H i 1 floods. | floods. t 
1 1 i} i 1 
1 i) t 1 1 
295 ~--~----------- |Favorable------ !Wetness-------- {Frost action---j}Wetness-------- iWetness-----=+- 
Readlyn | { H 
I ' H ! | 
298 www www nee nnn~n- | Seepage-------- {Thin layer--~--- {Not needed----- iFavorable------ {Erodes easily 
Richwood I i | H t 
I i i i i 
oh) Cs {Depth to rock, {Thin layer-----jNot needed----- {Depth to rock [Depth to rock 
Rockton | seepage. i i | 
! I ‘ i 
t ' t { t 
299 Baw ------------ iSlope, Thin layer----- [Not needed----- iSlope, iDepth to rock 
Rockton | seepage, | i {| depth to rock.] 
| depth to rock.} H i t 
' t ! a i 
t t t i 4 
299Co-2- n-ne {Slope, {Thin layer----- iINot needed-----{Slope, {Slope, 
Rockton | seepage, | H } depth to rock.} depth to rock. 
| depth to rock.} H ! H 
iY ! ! uy ! 
1 1 ! t i 
30 1Bw]e2e----------] Slope, | Piping--------- iNot needed----- !Slope---------- {Erodes easily 
Lindstrom | seepage. i i i i 
I t i ! { 
3 01C- 2-2 ~ eee =~] Slope, | Pi ping--------- Not needed----- iSlope---------- iSlope, 
Lindstrom |! seepage. | i H { erodes easily. 
1 i t 
I { 1 { 
309C, 309D-------- iSlope, IThin layer, iINot needed-----/Percs slowly, {Slope, 
Schapville depth to rock.} hard to pack. | | slope, {| peres slowly, 
’ 1 
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Grassed 


t 
1 
t 
i waterways 
H 


t 
iWetness. 


' 


{Erodes easily. 
rf 

Erodes easily. 
Erodes easily. 


Favorable. 


ope, 
roughty. 


ar 


Slope, 
large stones, 
depth to rock. 
Wetness. 


Droughty. 


Erodes easily. 


Erodes easily. 


Wetness. 


Favorable. 


Erodes easily. 


Depth to rock. 


Depth to rock, 


pth to rock, 
lope. 


“ao 


Erodes easily. 


Slope, 

erodes easily. 
ope, 

epth to rock, 
eres slowly. 
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TABLE 11.--WATER MANAGEMENT~-Continued 


Soil name and |} Pond {| Embankments, | Drainage i Irrigation { Terraces and } Grassed 
Map symbol } reservoir | dikes, and t i | diversions H waterways 
| areas | levees | i | | 
' 1 t i] T T 
i H ! i | ! 
312B-------------- {Depth to rock, {Thin layer, tPeres slowly, {Wetness, {Depth to rock, |Wetness, 
Shul lsburg ! slope. { hard to pack. | depth to rock,{ peres slowly, | wetness. { depth to rock. 
{ t i frost action. | depth to rock.| 
i | | H ! i 
t 
312C-------------- {Depth to rock, {Thin layer, iPercs slowly, {Wetness, {Slope, tWetness, 
Shul lsburg | slope. i hard to pack. {| depth to rock,} peres slowly, | depth to rock,} slope, 
| | | frost action. | depth to rock.| wetness, i depth to rock. 
i { ! 
313--------------- |Seepage-------- iFavorable~------ |Not needed--~--|Floods---------|Favorable------ |Favorable,. 
Spillville I H 
i { I I i i 
322C, 322D, 322E--|Seepage, {Piping---------|Not needede-e--/Erodes easily, |Slope---------- {Slope, 
Timula | slope. i | i slope. { i erodes easily. 
! | | | i 
333------------ ~~-|Seepage--------|Wetness--------|}Frost action---|Wetness-------- iWetness, tErodes easily. 
Vasa Hl { t i | erodes easily. |{ 
I t I i | 
3 40B--------------!Slope, {Thin layer-~----|Not needed----- {Slope, [Depth to rock |Depth to rock. 
Whalan {| depth to rock.} Hl i depth to rock.| H 
1 ' 1 
1 t { { { $ 
34 O Caren wnennnaen-} Slope, {Thin layer----- iNot needed----- {Slope, {Depth to rock, {Slope, 
Whalan ! depth to rock.} ' depth to Soa slope. { depth to rock. 
i i ! | 
369B-------------- {Slope, |Favorable------ INot needed----- |Slope----------|Erodes easily {Erodes easily. 
Waubeek | seepage. { | { { 
' t 
' | H 
36 9C----- eee e {Slope, |Favorable------ INot needed-----|Slope----------|Erodes easily, {Slope, 
Waub eek seepage, i | | slope. ! erodes easily. 
, 
t t t 
3 78~--------------- |Seepage-------- [Wetness, {Frost action---j|Wetness------~- iWetness-------- iWetness. 
Maxfield H {| hard to pack. | H 
H i H | 
401B-------------- iSeepage, [Favorable------|Not needede----|Slope---------- {Erodes easily |Erodes easily. 
Mt. Carroll | slope, ! H { H H 
I | I I | i 
401C, 401C2, 401D,} i I I { { 
401D2, 401E------|Seepage, |Favorable------jNot needed-----|Slope---------- |Slope, iSlope, 
Mt. Carroll { slope. i H | erodes easily.| erodes easily. 
! I i | 
4 6 3— en nnn e-------= | Seepage--------} Pi ping--------- INot needed----- {Floods--------- iFavorable------|Favorable. 
Minneiska I i i H ! 
! ' i | I I 
465-~------------- | Seepage-------- |Piping, {Floods, [Floods, iWetness--------jWetness,. 
Kalmarville ! | seepage, | frost action. | wetness. ! 
i i | | 
UO Tacmmse moon |\Favorable------ [WetnesSe---222-|Floods, iWetness, |Wetness-------- |Wetness. 
Sawmill | | | frost action. {| floods. i 
| I i H ! { 
46 8 wewen------- aww- | Seepagewenn---- | Wetnesse------- iFloods, iWetness, |Wetness------- -}Wetness. 
Otter i ! } frost action. | floods. | 
t 1 I | ! 
YT] 12 een ene --- a--|Seepage--------/Seepage, tFloods, iFloods, |Wetness--------jLarge stones, 
Root i | wetness. i frost action. | wetness. | i wetness, 
! i { ! i 
4] 2Bewwceennnn---- {Depth to rock, {Thin layer-----/Not needed----- {Depth to rock, |Depth to rock, {Erodes easily, 
Channahon | slope. | ! | slope, {| erodes easily.| depth to rock, 
i I H | erodes easily.!} i 
| { i | i 
NT 2C wwwecneenn----| Depth to rock, |Thin layer----- iNot needed-~--- tDepth to rock, {Depth to rock, {Slope, 
Channahon { slope. { i { slope, 1 slope, t erodes easily, 
| erodes easily.{ erodes easily.! depth to rock. 
| H 
473D, 473F --------|Seepage, {Seepage, INot needed----- [Large stones, |Large stones, jLarge stones, 
Dorerton { slope. large stones. | | slope. | slope. { slope. 
H ' 
4 TUB] o2n------ ee {Depth to rock, {Hard to pack, {Peres slowly, {Wetness, {Depth to rock, {Wetness, 
Haverhill { slope. { thin layer, i frost action, | slow intake, {| wetness, | erodes easily, 
H | wetness, | depth to rock.;} peres slowly. | percs slowly. | depth to rock. 
! ! | | H i 
4 75 Bw wee wee nnna= --{Slope, {Thin layer----- INot needed----- iDepth to rock, {Depth to rock, {Depth to rock. 
Backbone t depth to rock,| i ! soil blowing, | soil blowing. } 
{ seepage. i H 
H I H 


| | slope. H 
i 


t 
' I 
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TABLE 11.--WATER MANAGEMENT--Continued 


i H | soil blowing. 
I i I 


t t 
Soil name and j Pond | Embankments, | Drainage { Irrigation | Terraces and |} Grassed 
map symbol { reservoir { dikes, and t | | diversions | waterways 
| areas { levees { { | 
See Oe ee a ee ae ee ee = ee ey 
! | i I H ' 
476 Benen nnnnnennne {Depth to rock, |Thin layer----- |INot needed----- {Slope, {Depth to rock, {Depth to rock, 
Frankville | slope. | | } depth to rock.| erodes easily.}| erodes easily. 
| H I I ' 
76 Cann nw nnn ennnne {Depth to rock, {Thin layer----- INot needed-----|Slope, |Slope, |Slope, 
Frankville | slope. | H { depth to rock.} depth to rock,| depth to rock, 
{ | H i | erodes easily.| erodes easily. 
{ | { | | i 
477A, 477B-------- |Seepage-------- {Favorable~----- {Frost action---j|Wetness-------- lErodes easily, {Erodes easily, 
Littleton | i | H | wetness. | wetness. 
| { H { I I 
47 8B-------------- |Slope---------- {Favorable------ {Not needed----- {Slope---------- {Favorable------ \Favorable. 
eel | | | | | 
YQ ween nnn nnnnn nnn |Seepagese enecnnn| Wetnesseen----- {Frost action---|Wetness-------- [Wetness-------- |Favorable. 
Floyd 
| { ! | | I 
ULE) Ooo | Seepagewnnnnnn- iSeepagenw-----=- iNot neededewen= |Favorable------ [Too sandy------ |Favorable. 
Waukee { { i H | | 
t { i I | 1 
4 83B-------------- iSlope, |Seepage-------- {Not needed----- [Slope=--------- [Too sandy---rc- {Favorable. 
Waukee | seepage | i | I ! 
i { H | | ! 
4B4C-----+-+------+- |Slope, iPiping--------- iNot needed----- {Slope, {Slope, {Slope, 
Eyota | seepage. t i { soil blowing. | erodes easily,} erodes easily. 
i | H t | soil blowing. } 
! | { H | I 
4B4E-------------- |Slope, {Piping--------- iINot needed----- {Fast intake, iSlope, {Slope, 
Eyota | seepage { H { soil blowing, | erodes easily,} erodes easily. 
| | | | slope. } soil blowing. | 
i | | 
485 owe wn wn nn enn ee |Seepage------ =~ | Seepage-------- [Frost action---|Wetness-~------- {Wetness, |Favorable. 
Lawler Hl i H t | too sandy. ! 
I H i | { 
4 86--------------- |Seepage-------- IWetness, Floods, tWetness, |Wetness-------= {Wetness. 
Marshan i | seepage. | frost action. | floods. i 
| t ! t 
487 --------------- | Seepage-------- | Seepage-------- iFrost action---|Wetness, tWetness, {Wetness. 
Hoopeston ! | : } soil blowing. | too sandy, 
{ | H H { soil blowing. | 
H | i H { | 
488F, 488G-------- |Seepage, {Large stones, {Not needed----~ {Slope, !Slope, {Slope, 
Brodale | slope, | piping. H | droughty, | large stones. | large stones, 
| depth to rock.| { | rooting depth.|} | droughty. 
i | | | 
489A----------- ee [Depth to rock |Thin layer~----- {Not needed----- {Favorable------ |Favorable------ {Favorable, 
Atkinson | { { 
| | ! | I i 
Y BOB a nnn wn nnn nen} Slope, [Thin layerew--- INot needed----- {Sl ope-+--------- | Favorable------ |Favorable. 
Atkinson i depth to rock.{ { | | i 
! | | t 
491B-+------------- !Depth to rock, {Thin layer----- 1Not needed----- iSlopes---enen-= {Favorable------ {Favorable,. 
Wauc oma | seepage, i i I 
Pe al ! | ! ! 
4Q2B- nnn nnn n ee ee {Depth to rock, {Thin layer----- |Not needed----- |Slope---------- {Erodes easily jErodes easily. 
Nasset | seepage, H H i { H 
} slope. | I i i 
1 ' ' 
492C-------------- |\Depth to rock, |Thin layer----- INot needed----- |!Slope---------- {Slope, {Slope, 
Nasset | seepage, | { H | erodes easily.} erodes easily. 
a | ! | : | 
49 3Bewnnnnnnnnnen- |Seepage, | Piping--------- {Not needed----- {Slope---------- | Favorable---~--~ iFavorable, 
Or onoco } slope. | { H I | 
| | i I t ! 
493 Cann nnn ene eee \Seepage, {Piping--------- INot needed=---- [Slopew-wenncnn= [Slope---------- {Slope. 
Oronoco { slope. { H | ' i 
I i ! i ' t 
493D-------------- {Seepage, | Piping--------- iNot needed-+---- {Soil blowing=--{Slope, {Slope. 
| { 
H I 


Oronoco slope. 
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TABLE 11,--WATER MANAGEMENT--Continued 


4 
Soil name and | Pond t Embankments, | Drainage Irrigation Terraces and Grassed 
map symbol | reservoir | dikes, and I diversions waterways 
! areas { levees t 


—_— OS nana Oa OeOoO oO A I tN Net 


495 22223 ---------- | Seepage-~------ 
Zumbro 
1 
5 16A-------- wow wen | Seepagee m------ 
Dowagiac 
1 
1 
516B-------------- {Seepage, 
Dowagiac H slope. 
' 
5 16C-----------+-- |Seepage, 
Dowagiac | slope. 
' 
5 28B-------------- |Seepage-------- 
Palms 
593D, 593E-------- iSeepage, 
Elbaville | slope. 
{ 
898F*: i 
Brodale------2-27--j Seepage, 
| slope, 
{ depth to rock. 
t 
i) 
Bellechester----- {Depth to rock, 
| seepage, 
1 slope. 
t 
' 
973D*: ! 
Brodale---------- | Seepage, 
i slope, 
{ depth to rock. 
i 
! 
Sogn--- --------- iSlope, 
| depth to rock, 
1 
t 
1013*, i 
Pits i 
t 
1 
1029*. I 
Pits i 
t 
1039*. | 
Urban land | 
{ 
1078". { 
Udorthents H 
! 
: 
1811B*: { 
Lamont-~---------- {Slope, 
| seepage. 
Racine=-n<--------(Slope, 
| seepage. 
| 
1812B------ enen-n- | Seepage, 
Terril | slope. 
a 
4 
1819G*: i 
Dorerton-~--+---- iSeepage, 
{ slope. 
i 
i] 
Rock outcrop. i 
’ 
t 
1832C*: i 
Ostrander-------- iSlope, 
seepage. 


See footnote at end of table. 


! 
{Seepage 
1 
| 


{Seepage 


Seepage-q----e- 


Seepage-------- 


wetness. 


Large stones, 


Large stones, 
piping. 


Seepage, 
piping, 
thin layer. 


Large stones, 
piping. 


Thin layer 


Piping, 
seepage. 
Favorable 


Favorable 


Seepage, 


large stones. 


t 
| 
! 
{ 
1 
{ 
{ 
I 
I 
i 
| 
{ 
{ 
{ 
{ 
t 
i 
{ 
I 
I 
I 
i 
H 
i 
H 
i 
1 
I 
i 
{ 
H 
| 
| 
! 
I 
i 
H 
i 
i 
t 
H 
i 
I 
i 
! 
I 
! 
H 
! 
! 
{ 
I 
{Favorable 
1 


Not needed----- 


{Not needed 


iNot needed----- 


Floods, 
frost action, 
excess humus. 


needed 


needed 


needed 


needed 


needed 


needed=---= 


needed----- 


iFast intake, 
soil blowing. 


| 
| 
t 
t 
i 
1 
l 
‘ 
t 
t 
a 
t 
H - 


iSlope, 
soil blowing. 


tness, 
oil blowing. 


woo 


iSlope, 

| droughty, 

{| rooting depth. 
I 


{Droughty, 
fast intake, 
soil blowing. 


|Slope, 
{ droughty, 
| rooting depth. 


| 
{Rooting depth, 
slope. 


iSlope, 
| soil blowing. 


Slope. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Wetness 


Slope, 
large stones. 


Slope, 
too sandy, 
soil blowing. 


ope, 
arge stones. 


id 


Depth to rock, 
slope. 


Too sandy, 
soil blowing. 
{Favorable------ 
' 


t 
t 


1 
iToo sandy 
' 


Large stones, 
slope. 


t 
| 
t 
! 
! 


t 
[Sloper---en enn 


Favorable, 


Favorable. 


Favorable. 


iWetness. 


ope, 
arge stones, 
roughty. 


are 


ope, 
roughty. 


ar 


Slope, 
large stones, 
droughty. 


Slope, 
rooting depth. 


Favorable. 


iFavorable. 
1 


1 
' 
t 


iFavorable. 


Large stones, 
slope. 


ope ' 


Sl 
erodes easily. 
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TABLE 11,--WATER MANAGEMENT=-Continued 


' i) 1 ' t 
Soil name and | Pond | Embankments, {| Drainage { Irrigation | Terraces and |! Grassed 
map symbol | reservoir { dikes, and t | {| diversions H waterways 
| areas H levees t ! i I 
! t t ' 1 
| I H I | H 
1832C*: i { H { t i 
Dowagi ate w-------| Seepage, |Seepage-------- INot needed-----{Slopew---------{Slope, {Slope. 
| slope. H i | too sandy. : 
t ' 1 1 1 
t t 1 t t i 
1846 -----s2nnnenn- | Seepage-------- |Seepage, {Floods, iWetness, |Wetness-------- tWetness. 
Kato H | wetness. i frost action. {| floods. H H 
t y 1 
t iT t 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 


Soil name and H Camp areas H Pienic areas | Playgrounds {| Paths and trails 
map symbol | | 


Gis. se pe ee ee eS oe nn ee 


{ I | { 
PA wn nn nnn none -------- |\Slight--------~------ [Slight~-------------- {Slight--------------- Slight. 
Ostrander | | 
2 Bewwnnnne ween nn-- =e {Slight--------------- {Slight--------------- |Moderate: [Slight. 
Ostrander { | | slope. I 
! | 
11Ca----- enwsccenanana {Severe: {Moderate: |Severe: {Slight. 
Sogn | depth to rock. | slope. | depth to rock, | 
i | slope. ! 
t 
{Gaewoe cadence nee ooo \Severe: |Moderate: |Severe: |Moderate;: 
Arenzville | floods. | floods | floods | floods. 
| { ' 
19 wa meee enn ne nme nn enn |Severe: |Moderate: {Severe: |Moderate: 
Chaseburg | floods. { floods. | floods | floods. 
| { | | 
23-------------------- iSevere: {Moderate: |Severe: |Moderate: 
Skyberg ! wetness. wetness. |! wetness { wetness. 
| 
A IModerate: {Moderate: |Moderate: [Slight. 
Kasson { wetness, { wetness, | wetness, 
! peres slowly. | percs slowly. | percs slowly. | 
ie {Severe: {Slight------------ [Slight------------ Slight. 
Becker | floods. { | | 
H { { | 
27A------------------- [Slight--------------- [Slighteoes-------- [Slight------------ {Slight. 
Dickinson ! 
2 1B a ene n nn en nn ---- === |[Slight------+--------- {Slight------------ {Moderate: {Slight 
Dickinson H { | slope. ! 
| | H 
DT enna an eee emanate |Moderate: |Moderate: |Severe: Slight. 
Dickinson | slope. | slope. | slope. 
{ { | 
3 0B----+---------------- {Slight--------------- {Slight------------ (Moderate: Slight. 
Kenyon H 1 slope. 

i { 
Y2E----------------- \Severe: iSevere: |Severe: |Moderate 
Salida | slope. | slope. { slope, | slope. 

i ! i small stones. { 
| | { | 
1 BF en ee enn eee =e iSevere: |Severe: {Severe: [Severe 
Bellechester | slope. { slope { slope. { slope 
| { 
i) Sy weennnn--- ISligh t---2-n--------- [Slight------------ |Moderate: {Slight 
Racine ! t | slope. { 
| | 
99C---~------+--------- (Moderate: iModerate: |Severe: }Slight. 
Racine ! slope. | slope. 1 slope. 
i | ! 
9 9D2- ----~------------ iSevere: iSevere: {Severe iModerate 
Racine slope. | slope. i slope. | slope. 
| i ! 
13 1Beewennnnnennn ~-+-=|Moderate: |[Moderate: |Moderate: |Slight 
Massbach | peres slowly. | peres slowly. | slope, { 
| percs slowly. | 
| t 
131C------------------ (Moderate: Moderate: Severe: tSlight. 
Massbach { slope, | slope, | slope ! 
| peres slowly. | percs slowly. | { 
i { { 
13 1Deennne nnn n ewe en ne |Severe: {Severe: iSevere: [Slight 
Massbach { slope. | slope. | slope 
H { I 


OLMSTED COUNTY, MINNESOTA 


TABLE 12.--RECREATIONAL DEVELOPMENT~-Continued 


Soil name and H 
map symbol 


Camp areas 


143B, 143C------------ |Slight------------ 
Eleva 
! 
173F ------------------ iSevere: 
Frontenac } slope. 
11 6 nnn nnn nn wenn |Severe: 
Garwin | wetness. 
| 
Ck ee |Moderate: 
Joy | wetness, 
i 
209A------------------ }Slight------------ 
Kegonsa H 
1 
' 
209B------------------ iSlight------------ 
Kegonsa 
216B------------------ 'Slight------------ 
Lamont I 
! 
24 Cm ee enn enn = {Moderate: 
Lilah { slope. 
251F, 251G------------ Severe: 
Marlean | slope, 
{| depth to rock. 
' 
1 
25 Damn em enn nn en nnn nnne {Severe 
Marshan ! floods, 
| wetness. 
283B------------------ {Slight------------ 
Plainfield 
283C-------+---+-------- {Severe: 
Plainfield { too sandy. 
28 3E--------------~--- {Severe: 
Plainfield | slope, 
| too sandy. 
H 
285A-~---------+------ {Slight------------ 
Port Byron i 
I 
285B------------------ iSlight-----------< 
Port Byron H 
! 
285C------------------ |Slight------------ 
Port Byron H 
i 
289 n--2--------------- |Severe: 
Radford | floods, 
| wetness. 
| 
295 nn nnn nnn enone ne eee iModerate: 
Readlyn wetness. 
29 Ba mmenwnmweenennnne iSevere 
Richwood i floods 
299A------------------ {Slight------------ 
Rockton H 
1 
! 
29 9B- ---~------------- {Slight------------ 
Rockton 


I Picnic areas 


| 

| 

! 

I 

} 
iModerate:; 
| wetness. 
| 
| 
i 
| 


Moderate: 
wetness. 


|Slight--------------- 
' 
' 
' 


i) 
{Slight-------+-------- 


rock, 


xo 
oO 
or 
f=) 
o 
if) 
a 


slope, 


i 

’ 

1 

i 
iSevere: 
| 

| too sandy. 
' 


iSlight--------------- 
| 


{Moderate: 
| wetness. 
i 

i 

|Moderate: 
| wetness. 
t 
t 
{ 
1 


1 
\Sligh t---<----------- 


Playgrounds 


|Moderate: 
| depth to rock, 
| slope. 


slope, 


| 

| 

I 

' 

i 
|[Moderate: 
H 

{ wetness. 
| 

' 


|Moderate: 
| slope. 


! 
iModerate: 
{ slope. 


Severe: 
s 


slope, 


Severe: 


e 
wetness. 


| 
|[Moderate: 
{ slope. 

i 


Severe: 
slope, 
too sandy. 


Severe: 
slope, 


{ 
{ 
I 
| 
H 
i 
| too sandy. 


| 
|Moderate: 
| slope. 


|Severe: 
| slope. 


Severe: 
wetness. 


Moderate: 
wetness. 


! 
! 
| 
| 
! 
t 
! 
|Slight--------------- 
| 

t 

}Slight---~------------ 
| 


|Moderate: 
| depth to 
{ slope. 
! 
t 


Slight. 


Severe: 
slope. 


Moderate: 
wetness. 


Slight. 


(Slight. 
| 
| 
{Slight. 


Slight. 


e 
too sandy. 


Severe: 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
i 
| 
y 
iM 
\ 
i) 
\ 
i 
| 
i 
| 
| 
| 
i 
i 
| 


EST EGE 
| 
}Slight. 
' 
Slight. 


| 

| 

t 

1 

t 
iModerate: 
| wetness. 
t 
! 
I 
t 


Slight. 
t 


4, 
iSlight. 
! 
' 


' 
Slight. 
| 


i 

{Slight. 
| 
| 
i 
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172 


Soil name and 
map symbol 


299C------- weee-------| Moderate: 
Rockton i slope. 
301B------------------ iSlight-------- eoecee- 
Lindstrom I 
rl 
4 
301C-------~---------- |Moderate: 
Lindstrom | slope. 
' 
\ 
309C-----------~------ {Severe: 
Schapville | peres slowly. 
200 Daan wees wonnnnn-{Severe: 
Schapville | slope, 
{ peres slowly. 
t 
t 
312B------- meee ennnn--} Severe: 
Shullsburg i wetness. 
1 
312Ceoncm enn nn nnn nnn ee] Severe: 
Shullsburg i wetness. 
i] 
| 
1 3------------------ ~{Severe: 
Spillville i floods. 
1 
1 
3 22C---~------------+-- iModerate: 
Timula t slope. 
i 
' 
322D, 322E------------ Severe: 
Timula slope. 
3 33-------------- -----|Moderate: 
Vasa 1 wetness. 
rl 
! 
340B------ oon nnnnn---- {| Slight------ enneee--- 
Whalan I 
340C------------------ iModerate: 
Whalan ' slope. 
t 
3 69B------------------ {[Sligh t--------------- 
Waubeek 
, 
t 
369C------------------ tModerate: 
Waub eek { slope. 
I 
i) 
3 18 ene nn ------------- {Severe: 
Maxfield } wetness. 
4O [Bea wn wenn newer ennn | SLI gn t een een eee enn 
Mt. Carroll t t 
1 
t 
401C, 401C2---------- -|Moderate: 
Mt. Carroll | slope. 
i 
1 
401D, 401D2, 401E----- iSevere: 
Mt. Carroll H slope. 
1 
4 63------------------- Severe: 
Minneiska 1 floods. 
t 
Ot tSevere: 
Kalmarville floods, 


TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


t 
! 
t wetness. 
' 
' 


Moderate: 
slope. 


Picnic areas 


i 
t 
|Severe: 
| slope. 
i 


Sligh t------s2--2----| Moderate: 


Moderate: 
slope. 


Severe: 
percs slowly. 


Severe: 
slope, 
percs slowly. 


Moderate: 
wetness. 


slope, 
wetness. 


Moderate: 


{ 

I 

t 

i 

1 

4 

i 

i] 

t 

1 

i} 

1 

t 

t 

i 

1 

! 

{ 

t 

| 

t 

' 

{ 

| 

i 

t 

t 

t 

t 

t 
{Moderate: 
| 

1 

4 

{ 

1 

4 

y 

4 

! 

1 

' 

t 

t 

t 

t 

t 

! 

4 

I 

i 

' 

t 

| wetness. 
i 
' 
I 
{ 
1 
t 
' 
1 
t 
t 
i 
' 


Moderate: 


wetness. 


Severe: 
wetness, 


1 
' 
' 
t 
1 
1 
i 
t 
i 
}Sligh t--------------- 
' 
H 
t 
{ 
I 
i 
i 


slope. 


Severe: 
slope. 


Severe: 
slope, 
percs slowly. 


Severe: 
slope, 
peres slowly. 


Severe: 
wetness, 


Severe: 
slope, 
wetness, 

wenn -- | Moderate: 
floods. 


{ 
rT 
FT 
t 
t 
! 
1 
t 
' 
1 
t 
{ 
1 
4 
{ 
t 
t 
t 
! 
i 
{ 
| 
1 
i 
t 
I 
| 
i 
t 
i 
t 
t 
' 
t 
iSevere: 
is 

i 

v 

! 
1 
i 

' 

! 

d 


tModerate: 
i wetness. 


aace-ne {Moderate: 
depth to rock, 
slope. 


i 
{ 
i 
l 
{Severe: 
i slope. 
t 


t 
ooe---- Moderate: 
slope. 


' 
1 
H 
1 
4 
i 
| 
|Severe: 
| wetness. 
t 

t 
------- tModerate: 

}{ slope. 


{Severe: 
1 slope. 


Severe: 
slope. 


Moderate: 
floods. 


Severe: 
wetness, 
floods. 


Playgrounds 


Slight. 
Slight. 
Slight. 


Slight. 


Moderate: 
Slope. 


Moderate: 
wetness, 
Moderate: 
wetness. 
Slight. 
Slight. 
Moderate: 
slope. 


Slight. 


Slight. 


Slight. 
Slight. 
Slight. 
Moderate: 
wetness. 
Slight. 
Slight. 
Moderate: 
slope. 


Slight. 


Severe: 


1 
i 
1 
| 
I 
I 
{ 
t 
i 
t 
t 
' 
i 
t 
| 
{ 
{ 
{ 
! 
1 
1 
i 
| 
i 
{ 
t 
1 
I 
i 
i 
i 
' 
t 
t 
t 
i 
t 
! 
' 
t 
1 
i 
{ 
1 
1 
| 
i 
' 
t 
t 
i 
t 
t 
i 
i 
i 
t 
T 
t 
1 
i 
1 
t 
' 
' 
t 
t 
1 
1 
1 
1 
1 
t 
' 
a 
i) 
I 
1 
t 
| 
| 
1 
I 
! 
t 
1 
1 
t 
t 
' 
t 
t 
t 
H 
t 
{ 
1 
4 
| wetness. 
H 

’ 

t 
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Paths and trails 
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued 


Soil name and 


1 

| Camp areas 
map symbol i 

| 


! 


oy ee mooeeee-[ Severe: 
Sawmill | floods, 
{ wetness. 

468------- weeenn-+----| Severe: 
Otter i wetness, 
i floods. 

ad iSevere: 
Root floods, 
wetness. 

47 2B----------------- ~{Severe: 

depth to rock. 


1 

i] 

t 

t 

t 

I 

Channahon i 
| 

U7 2C aw mew www w www ewewnne | Severe: 
| 

1 

t 


Channahon depth to rock. 
4 73D ------------------ Severe: 
Dorerton | slope. 
47 3F ------------------+ Severe: 
Dorerton { slope. 
! 
' 
4 T4B--------~--------- {Severe: 
Haverhill | wetness, 
| too clayey. 
4 75B------------------ |Slight--------------- 
Backbone 
4 76 Ben nnn nn nnn nee - | SLight--------------- 
Frankville i 
1 
476C--------~--------- |{Moderate: 
Frankville | slope. 
t 
t 
4] TA------------------ tSevere: 
Littleton | floods, 
| wetness. 
| 
47 7B------------------ Severe: 
Littleton i wetness. 


4 78B---- 3 ee ee =~ === ==] Moderate: 


Coggon | percs slowly. 
iT 
4 79------------------- {Moderate: 
Floyd | wetness. 
4 83A~-----~------- === |Slight--------------- 
Waukee { 
{ 
483B----------------- -|Slight-------------- - 
Waukee i 
| 
4 84C-------- = aawenne| Moderate: 
Eyota t Slope. 
t 
t 
YUE mn nnn wee ene --- == | Severe: 
Eyota { slope. 
t 
1 
Y 85 mw mnwewwenn nn nne ---!Moderate: 
Lawler wetness. 


1 
1 
t 
t 


Picnic areas 


wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


epth to 


! 
| 
I 
I 
| 
i 
Hl 
i 
! 
' 
! 
! 
! 
! 
I 
! 
{ 
| 
1 
1 
1 
( 
I 
H 
t 
t 
! 
{ 
tSevere: 

| wetness, 

| too clayey. 
| 
'Slight- 


{Slight 
1 


Moderate: 
slope. 


Moderate: 
wetness. 
Moderate: 
wetness. 
Moderate: 


peres slowly. 


Moderate: 


t 
i 
t 
t 
1 
t 
1 
! 
I 
i 
i 
I 
| 
1 
q 
i 
! 
1 
| 
! 
I 
! 
t 
i 
i wetness. 
{ 

1 

t 

t 


Slight. eee ewww noe 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
wetness. 


Playgrounds 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


evere: 

depth to rock. 
Severe: 
epth to 


lope. 


e 
d rock, 
s 

evere: 

Slope. 


Severe: 
slope. 
Severe: 

too clayey, 
wetness. 
|Moderate: 

| slope, 

{| depth to rock. 
1 

t 

tModerate: 
slope, 

depth to rock. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
wetness. 


Moderate: 
slope, 
peres slowly. 


Moderate: 
slope, 


’ 
t 
1 
i) 
1 
1 
t 
! 
! 
I 
t 
I 
+ 
H 
t 
I 
1 
i) 
t 
t 
| 
{ 
| 
{ 
t 
i] 
t 
i 
t 
{ wetness. 


t slope. 


Moderate: 
wetness. 
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Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


Slight. 


Slight. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
wetness, 
too clayey. 


Slight. 
Slight. 


Slight. 


Moderate: 
wetness, 


Moderate: 
wetness. 


Slight. 
Slight. 


Slight. 

i 

| 

|Slight. 
Slight. 


slope. 


{ 

! 

i 

{ 
|{Moderate: 
t 

iSlight. 

i 

t 
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Soil name and 
map symbol 


Hoopeston 


488F, 488G 
Brodale 


593D, 593E 
Elbaville 


898F*: 
Brodal e- ------------- 


Bellechester 


973D*: 
Brodale 


TABLE 12.--RECREATIONAL DEVELOPMENT~-Continued 


{ Camp areas 


| floods, 
| wetness, 


{Severe: 

| wetness. 

| 

iSevere: 

i slope, 

| large stones. 
| 

{Slight 
| 


{ 
iSlight 
! 
i] 


| 
iSlight 
| 


| 
{Slight 
i 
! 


! 
|{Moderate: 
| slope. 

i 
iSlight--------------- 
' 

t 


(Moderate: 
| slope. 


[Severe: 
| slope. 


iSevere: 
{ floods. 
t 


! 
{Slight 
! 


I 
[Slight 
| 


Moderate: 
{ slope. 


(Severe: 
| wetness, 
| excess humus. 


iSevere: 

{ slope. 

i 

! 

iSevere: 

| slope, 

| large stones. 


{Severe: 

} slope. 

| 

| 

{[Severe: 

{ slope, 

| large stones. 


See footnote at end of table. 


i Picnic areas 


vere: 
etness, 


xo 


derate: 
etness. 


zo 


slope, 
large stones. 


[Slight 
| 

| 
|Slight--------------- 
i 

{ 
{Slight--------------- 
| 


| 
{Slight 
i 


Moderate: 


| 
H 
i slope. 


i 
{Slight 
i 


|Moderate: 
slope. 


iModerate: 
slope. 


iSevere: 
wetness, 
excess humus. 


severe: 
slope. 


Severe: 
slope, 
large stones. 


Severe: 
slope. 


Severe: 
slope, 


| 
{ 
i 
| 
| 
i 
H 
i 
t 
! 
! 
{ 
| 
| 
i 
{ 
{ 
large stones. 


{ Playgrounds 
| 
{ 


Severe: 
wetness, 
floods. 


Severe: 
wetness. 


Severe: 
large stones, 
slope. 


| 
| 
| 
| 
| 
| 
{ 
{ 


jexsene 
| 


{Moderate: 
| slope. 


|Moderate: 
{ slope. 


(Moderate: 
{ slope. 
{ 


|Severe: 


i slope. 


| 
|Moderate: 
{ slope. 
Severe: 
slope. 


| 
1 
t 
| 
iSevere: 
| slope. 


Slight=---e<scczeece= 
| 


' 
Slight 
i 


iModerate: 


| slope. 
{ 


Severe: 
slope. 


Severe: 
wetness, 
excess humus. 


Severe: 
slope. 


Severe: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
large stones, 


! 
' 
| 
i 
! 
{ 
| 
I 
I 
i 
I 
i 
I 
{ 
| 
| 
i 
{ 
H slope. 
! 


SOIL SURVEY 


zo 
o 
or 
s 
i 
a 
i) 


slope. 


tSlight. 
! 


t 
|Slight. 


Moderate: 
slope. 


{Slight. 
{ 
{ 
{Sligat. 
Slight. 


Slight. 


{Severe: 
{ wetness, 
{ excess humus. 


Severe: 
large stones, 
slope. 


Severe: 
slope. 
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TABLE 12,--RECREATIONAL DEVELOPMENT~--Continued 


Soil name and Picnic areas Playgrounds 


H Camp areas 
map symbol { 

t 

1 


i i 
i i 
I t 
t i] 
i H i | 
973D* i | i | 
Sogn- -------~-------- iSevere: {Moderate: iSevere: {Slight 
| depth to rock. { slope. i depth to rock, | 
i ! | slope. { 
i t i { 
1013%, ! { | I 
Pits { H | ! 
{ H { { 
1029*, { { | i 
Pits I { H i 
i t | 1 
t i t 
1039*. t 1 { } 
Urban land | H H H 
i i | { 
1078*. i { } i 
Udorthents } i H | 
I | | | 
1811B*: ' } { | 
Lamon te--~222-------- (Slight---~----~----~--- {Slight--~------------ {Moderate: {Slight. 
{ slope. 
Racineew-~----------- {Slight--------------- [Sligh te--------------- {Moderate; {Slight 
H | i slope. | 
! \ 
1812B-s2en-n enn ~-- tSlight--------------- iSlight-----------~--- Moderate: }Slight 
Terril } slope. H 
{ | 
1819G*; H { 
Dorer ton------~-22--- |Severe: {Severe: iSevere: iSevere 
slope. slope. | slope. H slope 
i) 
Rock outcrop. i i | 
' { ' 
1832c#: } { H 
Ostrander~~----~----- iModerate: |Moderate: }Severe: }Slight. 
| slope, | slope. i slope. | 
1 
' t 1 t 
Dowagi ace------------ Moderate: {Moderate: {Severe: {Slight 
slope. i slope. slope. 
i} 
t ! 
1846 -n2nn nnn nee ~-|Severe: {Severe: {Severe: Severe: 
Kato i wetness, | wetness | wetness. i wetness 
| floods. i I i 
| t i ! 


* See description of the map unit for composition and behavior characteristics of the map unit. 


or-- 


a 


SOIL SURVEY 


as 
1 
Shallow!|Openland{Woodland|Wetland 


° 
Iwildlife|wildlifejwildlife 


water 


Absence of an entry indicates that the 
areas 


etland} 


elements 


i 
1 
\ 
| 


or 
iHardwood| 
trees 


TABLE 13.--WILDLIFE HABITAT POTENTIALS 
otentia 


{Grasses 
and 
t legumes 


' 
Grain 
and seed} 
crops 


soil was not rated] 


Soil name and 


[See text for definitions of "good," "fair," "poor," and "very poor." 
map symbol 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued 


or-- 


otential as habita 


elements 


a 


oten 


! 
i 
i} 
t 
1 
! 
Ly 
1 
1 


Wetland! Shallow]/Openland{Woodland!Wetland 


lwildlifejwildlife|wildlife 
! 


| water 
| areas 


plants 


| 


t i 


{Grasses | herba- 


t 


Soil name and 


Conif- 


erous 
plants 


{Hardwood | 


Grain 
and seed] 


map symbol 


{ ceous {| trees 
t 
t 


{legumes | plants 


and 


crops 
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oO 
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o 


Lamont 


Fair 


. . . . . . . . . . . . . 
‘= i in & & & = . is . is) F: = J & . = te i & 
oO yO Dv >O »O ®O BO & & >O BO & u pO moO >OoO & >OQO AO 
Q £9 90 £o £90 £O LO «A A &o £90 90 ° &O SO «A KO nA 6% Oo LO 
a oa 0 oa o82 070A 9a a oo oa Oo ° oa eof oa oa oa 

> oO > > > > ty Gy > > a oa > > ty > ios) > > 
i i i so] Bod uo [= u vv no] no] nol so] ro is vv aol ao} 
od di ce) ° ° ° ° wl A ° ° ° fo} ° cal cal fo] ° co) 
o 7 ° o A°) oO oO oO © °o o oO oO ° a A) ° ° 3° 
ty a On a. Oo Oo o te fee oO oO o oO o Gq q oO o oO 
co 
po VU = u ao] ne) 3 as) yg uel 3 ao) ao] & 2 i z yy u 
£0 ° ° ° ° ° ° ° ° ° ° ° fo] rd fe] A ° ° al 
oa 3 ° ° ° fe} ° fe) oO o fe} °° 9 o i°) oO io] ie] a 
> oO a. i-¥y oO o oO oO o oO o oO oO em o fo oO Oo b 
. . . . . . . . . . . . . 
i co is i i & u iu & & u i 
oO >Oo Fy >O RAO BO BO & he h>O RO & u >oO PO & >OoO & >O RO 
o £0 9 &.oO &£O &£§O LO «7 -” £ Oo £0 0 oO &£o £0 cA “£oon &OoO LO 
a oa o oQ2 02 02 o& G oo ow 0 °o ona oa oo oa oa 
> oO > > > > fe ty > > a a > > is > a > > 
. . . . . . . . 
= & i & u & & u 
° >o v >o pO [+ >o h is ‘= & L = bh >oO Vv & ro Fomed pro 
Lo] bo ° & oO “oO is) “0 A a) ° ° ° ° ° Lo ° ° ot Lo & oO 
a ea fe} ea oa ° va @ Oo ° °o ° oO °o oa ie] fe} o oa oa 
> oO > > a. > Gy Ga a a a 4 Oo. > oO ou. k, > > 
ue i & & no] gy 9 & . v ne) 3 3a ao] Be) c=] ao] uo] Bo] 
A fo] fo) fo] °o ° fe] ial al ° ° °° is] ° ° te] oO lo] °o 
a o o ° Lo) ° ie) a o fe} fe} lo} ° [o} ° fo] Q ° fe} 
ty a a a o oo o oe ios oOo oO oO Oo oOo o oO o Oo o 
fe iL & i Ms} g zo u t Bo] 3 Ke) 2 ao] . ia ao] uo] y 
A ot ° ° ° 3° ° ond Pa) 3 3 °o ° fe) cd A ° ° ° 
© © o oO ° ° °o © @ fe) ° ° ° ° @ % 3° oO ° 
ft fy a 4 oO oO o ta tu Oo o o o o G, te o Oo o 
& Re} & i co] no] 9 Ke) as] 3 ao] ao] ao) ao u [ 3 Z Be} 
cal ° a Dad fe] ° ° oO fo] lo fo] ° ° ° A ca ° ° ° 
oO ° @ © ° ie} ° ° 9 ie] ° ° ie] ° oO iJ fe} ° ° 
ics oOo fea by o o o oO oO oO oO o oO Oo te, a oO oOo o 
L 
>o 8 oy & uo] aod Mo] aed nod ue] ug ao] U & vu med as] ued iu 
“Lo o oO a o fe} fe} ° ° ° fe Q ° «A ° Oo fo} fo) “A 
oa °o o ° ° io] ° i?) oO °o oO ie] oO ow i?] o Q fe) o 
> oO oO oa o oO oO o oO Oo oO o o is o o Oo o te 
md & 
po Uv a >o DV & Bo) uu uo] & ao] L Ss & he] & 70 s u 
“Lo °o lo] Lo ie) od ° ° ° nl ° cal cal ° °o oA ° ons ° 
oo fe} o oa oO o ° ° oO a fe) © oO ° ie} is) Q i Oo 
> oO a > oS te oO oO oO by o fa a i “oO Lory oO i a, 
' ry 1 t t 1 ' t ' t ' 1 1 ' ' ' ' 1 i) 
‘ t ' ‘ i] ' t i] t ' t ' ' 1 t ! 1 1 1 
' t ' i] 1 ' ' i] t 1 ' 1 ' ' ' t 1 ’ i) 
1 t 1 t i] ' 1 1 J oO ' i] ’ t ‘ ' i] i] i) 
1 i] i] 4 i] t 1 1 i] a i] t i) ' 1 i] 1 i] t 
1 ' 4 i ' ' 1 i) 1 fons i , 1 4 1 i] t ' t 
' 1 i] ! ' ! ' ' i N i] ’ i] 1 1 1 ' t t 
t 1 1 ' ' ' ' f 1 1 ] 1 1 I 1 ' ! f) 
t ' 1c io ic is i] t ' = i] ' 1a ovo 1 a0 i) io 1 1 
oO t ta wa moa 1o f] ( ' fe] te te ta ta ts iy a 1 [es 
7 i) au mo wt, io ' ' mcd on 16 16 ta te is ts ta ' N 
ne ts fe Gr OF Im 13 tc oOo amE io is tad tex 1a 1a ten t al 
NG 10 ru Ae ua 1a es im to No pe wo i> (> 4 in > 1a ma 
x o is is < ' to fa 1s rey 1a ta 1a ‘a ia ta ta ta a 
oO od ta bod or bated Pp tw iv is ott ig iv 1 ia 1a La ta ts 3 
a fy te tm aon oO ® ah ok tu 1a 1o ao ns oc Os as as os tuo CLE QE 
al —- an a m4 mA wo Wo ane wo on Ao wed cn no Ho Ns NS moa Ales An 
=) = w= on oa, oa. ono om aw no na ou ou an on — —-n —-—”n Ne Ne 
is Nn n Nn tol fa N a nu N ise) m m~m m mm m mm sa) om 


203-----+----------=j| Good 


209A, 209B---------|Good 
1 


216B---------------| Good 


2 YUC a nnn we nee ee --} Poor 
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TABLE 13.--WILDLIFE HABITAT POTENTIALS-~Continued 


otentla or habitat elements Potential as habitat for-- 


Soil name and i 

map symbol | Grain {Grasses | herba- jHardwood} Conif- | Wetland} Shallow|/Openland{Woodland}|Wetland 
fand seed} and ! ceous | trees erous {| plants | water |wildlifelwildlifelwildlife 
| 


' 
t 
plants | | plants | | areas | i 


crops {legumes 
i 
| I | i ! | { t { | 
33 3-<SsSSiesseesosk !Good \Good IGood [Good {Good {Poor } Poor {Good {Good {Poor 
Vasa i | | | i { | H i | 
{ i { | | | { ! ! | 
340B, 340C--------- {Fair }Good [Good |Good |Good {Poor {Very Good {Good |Very 
Whalan } { { ! | | poor, poor. 
| | | | | 
36 9B----------- eee {Good {Good {Good 1Good {Good {Poor | Poor {Good {Good |Poor. 
ee tee Wey ot Oe, ee ee ee dike. ieee 
r 
3 69C enn --- eo eee {Fair {Good {Good IGood {Good lVery \Very {Good 1Good iVery 
Waubeek ! Hl ! { poor. poor, { poor. 
i i | | | 
wevetccleuecesee 'Good 'Good {Good {Fair |Poor {Good {Good {Good {Fair !Good. 
Maxfield H H 
! i ! 
4 01B------ nn nee nee {Good i1Good {Good |Good {Good !Poor {Very IGood {Good lVery 
Mt. Carroll poor poor. 
4O1C, 401C2-------- {Fair {Good {Good {Good {Good {Very iVery !Good {Good lVery 
Mt. Carroll H | poor poor | poor. 
' 
4O1D, 401D2, 4O1E-~}Poor {Fair [Good [Good Good iVery lVery {Fair {Good [Very 
Mt. Carroll i i | | ! } poor. poor. | poor 
I | ! { 
463---------------- !Good !Good {Good |Good iGood {Poor | Poor iGood |Good |Poor. 
Minneiska i i | { { | | | ! { 
t | i | ! ! | 1 | { 
Y 65 newer wenn wane ene {Poor 'Fair !Fair {Fair {Fair [Good !Good {Fair iFair iGood. 
Kalmarville ! i I i H | i i | | 
! ! I H | | { H ! i 
LO] ca ctidee nee ee, {Good 'Good }Good {Fair {Fair [Good {Fair {Good iFair {Poor. 
Sawmill ! | | | ! ! | | H i 
| | | { | { ! H ! ! 
460=--ss-Ciesee cose IGood {Fair \Good {Good {Fair iGood {Good iGood {Good !Good. 
Otter | I | | I | | H ! | 
{ ! { ! i { | { i | 
47 1-----~----------- {Poor |Fair {Fair {Fair iFair |Good 1Good iFair {Fair (Fair. 
Root | I i { | | ! { { | 
| | { ! ! | i ! t | 
472B, 472Ceonnnnnwne }Poor {Poor {Fair {Fair {Fair {Poor iVery {Poor {Fair [Very 
Channahon i { i | ! poor. | | | poor, 
{ | ! | | t | I 
47 3D ---0----4------ {Poor {Fair {Fair iFair |Fair lVery lVery iFair {Fair lVery 
Dorerton i poor. poor i poor. 
1 t 
4 73F-----2--------- iVery }Poor {Fair \Fair iFair lVery Very {Poor | Fair Very 
Dorerton { poor. | H | | {| poor. | poor | | | poor. 
i { I { { | | ! I 
YT Bewewnnnnnncecne iVery {Fair {Fair {Poor i Poor {Good {Poor {Poor | Poor iFair. 
Haverhill { poor. | | { | | | i { | 
I { i | ! | | | ! i 
4 75B--------------- {Fair {Fair {Good iFair {Fair {Very lVery |Fair iFair iVery 
Backbone | | i poor. poor. poor, 
v t 
47 6 Bown ewww ennennne {Good iGood iGood 1Good iGood {Very iVery {Good iGood {Very 
Frankville | i | I ! { poor. | poor ' | { poor. 
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See footnote at end of table. 
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otentia or habitat elements iPotential as habita or== 
T T Wild 7 i i 1 
1 


Soil name and t i if 
Shallow{Openland}Woodland{Wetland 


H 
map symbol | Grain iGrasses } herba- {Hardwood! Conif- | Wetland} 
land seed{ and {| ceous | trees j{ erous { plants {| water jwildlifeiwildlife]wildlife 
{ crops {legumes {| plants } { plants } | areas } { { 
t t ' t 1 
H t I ' H H | ! ! | 
973D*: ! i | i H i | i I { 
Brodale----------- {Poor {Fair {Fair {Fair {Fair [Very IVery !Poor {Poor [Very 
| | i | } } poor. { poor. | | | poor, 
! H | { | | | | { t 
Sogn-------------- livery lVery {Poor lVery {Very lVery lVery lVery iVery {Very 
| poor. poor, | | poor, | poor. | poor. H poor H poor. i poor. i poor. 
1 t 1 1 
1013*. i H | 1 { { ! I i | 
Pits i | I | { 1 I I i i 
i I { | H i i ! i i 
1029", { | i i i i ! I i H 
Pits H i | i { t | { H H 
i ! { I ! I i t i i 
1039*, H t { I i | i t H i 
Urban land { | i ! H i i { i i 
' ! { { i i | | { t 
1078. i | H I H | { ! i { 
Udorthents H | | { { | | { i i 
i | { | ' ! | I t t 
1811B#: i ! I { I I { { I i 
Lamont-----=----<=| Good {Good |Good iGood Good {Poor |Very {Good {Good iVery 
I { ! { ! | | poor. | i i poor. 
i I i I t | | { H H 
Racineee---------- [Good {Good {Good ies {Good ee {Poor iGood iGood {Poor. 
H ! | i I i t { 
1812B-------------- {Good iGood {Good Good {Good [Poor iPoor {Good 1Good iPoor. 
Terril H ! | i i I { { t H 
i ! | i I } | H H t 
1819G*: | ! ! { i I t { i i 
Dorerton---------- Very }Poor {Fair {Fair {Fair Very Very !Poor {Fair iVery 
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I I i i | ! | | I I 
1832C*: | I | | ! | | | { ! 
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! I I i I I i H i i 
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i H | { ! | { { H | 
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Kato I ' I H } t | | { i 
i i Hl ! i i | I I 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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Absence of an entry indicates that data were not estimated] 


(The symbol < means less than; > means more than. 
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T T | Classification |Frag- | Percentage passing T T 
Soil name and {Deptht USDA texture | i iments { sieve number-- [Liquid {| Plas- 
map symbol | H { Unified | AASHTO | > 3 |{ i T T i limit | ticity 
H H H i tinches{| 4 i 10 | 4Oo {| 200 4} | index 
i in t 1 t t Pet T t t 1 ' Pet ' 
{ t H i i I H H | | { 
29 Bern we et re me | O-24iSilt loam------~ {ML tAew4 i 0 { 100 {| 100 {90-100{85-95 | 25~35 | 3-10 
Richwood t24-50{Silt loam, silty{CL, CL-ML}A-4, A-6} 0 £100 {| 100 [90=100{85=95 | 20-35 | 5-15 
| | clay loam, loam} H I { | { I { H 
{50~59{Stratified silt iCL, ML, [A~4 an) { 100 { 100 [85-95 135-75 {| <25 | 2610 
H { loam to loamy H sc, SM | | { { i | i ! 
{ { sand. ! I | { | | | { 
159- pin Pane sand, sand ISM, SP- ~SM{A~ ~2, ta 0 100 100 eae i 5-35 o-- i NP 
a ! i) t 
299A, 299B, 299C---} 0- 15] LO AM wr wr we wt ren one IML, [Aw4 { 0 190-100190~100{85-95 150-75 {| 25-35 | 5-10 
Rockton | { CL=ML , | H H i H i i t 
i i i cL i I i i i I i { 
115-26{Loam, sandy clay|CL, SC {A-6, A-7i 0 190-100190-100175-90 {45~70 | 30-45 | 10-20 
t { loam, clay t { H { H H H H { 
| { loam, i Hl H ! H H H H \ 
126-31{Clay, clay loam,{CH, CL {A-7 | O-2 190~100190~ 100} 90- 95 170~ 90 | 40-60 | 20-35 
i i silty clay. H i ! H t H H H { 
{ 31 {Weathered fo oe {  --- tote Sete Ot te 
H ! bedrock, i | 
1 U t 
301B, 301C--------- | 0-31{/Silt loam------= {ML fAw4 an?) {100 {| 100 §95=100185=95 {| 30-40 ; 5-10 
Lindstrom {31-44 {Silt loamaw--—ne {ML, CL [Aw-4, A=6f 0 {100 {100 {95-100185-95 | 30-40 | 9-14 
{44-60|Loam, silt loam, [ML fa-4 , 9 1 100 {95- 100175~- 95 150-90 {25-35 | NP-5 
{ { very fine sandy] { H { { { H H { 
| | dean. | a oe a ee er 
i) t 1 3 t t t 
309C, 309D-------~~ | 0-7 [Silty clay loam {CL [A=6, A-7} 0 | 100 | 100 [95-100{90-100} 35-45 | 15-25 
Schapville | T-15{1Silty clay loam [CL tA-6, A-7} 0 { 100 §{ 100 [95-100190-100{ 35-45 | 15-25 
{15-20|Silty clay, clay{CL, CH [A-7, A-6] O~5 |90-100185~100180-90 [{65~90 {| 35-55 | 18-35 
120-60| Weathered ICL, CH [A-7, A-6} 0-20 (| 90-100{85- 100| 80-90 bebe “90 {| 35-55 | 18-35 
\ | bedrock. I i H { I t H | 
i Hl H H i i i H H i 
312B, 31 20mm enn ne H a ge loam------- iML, CL, {[A=4, A-6i 0 i 100 {| 100 lee Tourasea f 20-40 | 1-15 
Shullsburg H i CL-ML H H i i t ' { 
117-26} tSilty clay loam, iCL tA-6, A~7i 0 { 100 { 100 {90-100{85-90 | 30-45 | 11-25 
i 1 silt loam. H H H i H i i 
126~37{Silty olay, elayiCL, CH fA-7 ' gO 1 100 $85~-100180-100'80-95 | 40-70 | 20-45 
(37- te per { --- foo--- tee atte re! --- ae ee 
PoP Bedrock. | aatie Sales er ee an ee ae 
t ‘ t t t 1 t 
BD Bae ce mene ren cern teen { O-60{Silt loam, loam [CL jA=6 i O { 100 {95-100185-95 i60-80 { 25-40 | 10-20 
Spillville {60-70} Coarse sand iSP {A-2, A~3i 0 eer eA ieee 80 ; 4-20 i <20 i NP 
! H i H I ! H i t 
322C, 322D, 322E~~~| 0-601 tA=4 i oO {100 {| 100 {95- 100|85- 100 26-35 {| 510 
Timula { H i H { H I i I { 
{ H H H | \ H | I i 
i H ! I | { | | { ! 
333-ssSber cece 1 o-14ts 1 Any { o {| 100 | 100 { 100 {95-100{ 30-40 | 5-10 
Vasa 114-3848 {A-6, A-7/ 0 {100 {| 100 { 100 {95-1001 35-45 {| 1220 
138-60}Silt loam, loam,{CL-ML, {A-4, A~6{ 0 | 100 {| 100 185-100175-100| 25-40 | 5-15 
{ { very fine sandy! CL, ML { { H I { I H 
1 f foam. | a 2 oe oe oo ee 
t 1 1 i t ! I 
340B, 340C--------- | 0-17 | Loam--~~---.---— {ML {A-4 t O { 100 [95-100{85-95 [60-90 | 30-40 { 5-10 
Whalan {17- 22iclay loam, loam {CL {A-6 { oO 195=100{95-100}80-95 [70-90 { 30-40 | 10-15 
{22-27|Clay loam, clay,{CL, CH [A-7 1 0-5 {80-100170-95 165-90 |50-85 | 40-60 [| 20-35 
{ | silty clay. { { { ! H | | | H 
| 27 {Weathered Po wee {= ar es ts rs Pc 
H | bedrock, i { H H H { i I H 
H i { H i i H { I { i 
369B, 369C--------- 1 0-13{Silt loam------~ {CL-ML, CLIA-4, A-6} O | 100 { 100 { 100 | 100 | 25-35 | 5415 
Waubeek 113-331Silty clay sees ae !A-7, A-61 0 1100 { 100 { 100 { 100 { 35-50 | 15-25 
' { silt loam. | H i H H t H H 
133-70iLoam, sandy elay{CL 1A-6 {0-5 {90-95 185-95 175-85 {50-65 [ 25-35 | 10-20 
| | loam, clay | t I t { { H { 
i | loam. ! | t i H H i ! H 
H t | H | H ! i H i 
31 Banner n we women { O-15}Silty clay loam {CL, CH {A=7 f£ ©O {100 { 100 | 100 {95-100} 45-55 | 20-30 
Maxfield {15-32/Silty clay loam,{CH, CL {A-7 f oO {| 100 [ 100 | 100 {95-100} 45-55 | 25-35 
1 silt loam. { { { { { | { { 
§32-60iLoam penne {cL ire | 0-5 Vue? pieree ieee 65 23-35 10-20 
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# See description of the map unit for composition and behavior characteristics of the map unit. 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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[An asterisk in the first column indicates that the soil is a taxadjunct to the series. 


SOIL SURVEY 


TABLE 17.=--CLASSIFICATION OF THE SOILS 


See text for a 


description of those characteristics of the soil that are outside the range of the series] 


4 
Soil name t 
t 
t 


Coggon-o------------ 
Dickinson------<------- 
Dorer tone ----s005--------- 
Dowagiacq----n--nceen--=e2-| 


El baville-----------+-+-----| 
i 


Hoopeston---- 
Af) ee 
Kalmarville-- 
Kassone------ 
Ka tOn wow ewww een nae ee n- 
Kegonsaq---20e------- 
Ke nyo ne wenn ween nnn nn nn---- | 
Lamont---<<---200---------| 
Law ler s-----0----e een n--| 


peeeaaeeee| 


Littleton---- 
Marlean------ 
Marshan---- 
Massbach----- 
Maxfield--- 

*Minneiska-- 
Mt. Carroll------- 
Nasset---.------------~--- 
OronocOwnnn wenn nnn nenn----} 
Ostrander---00------------ 
Ot ter---------enne 
Palms----<--- 
Plainfield------- oon------} 
Port Byron------- wonnnnnen! 

Racine------ onn------ ~~ ==} 

Radford-----------2-------| 

Readlyn----------- eres 

Richwood-------------6----] 

Rockton----------- waeenn n't 


*Schapville------- 
Shul lsbur g------- 
Sk yberg---------- 


Stabeaanesese} 


Family or higher taxonomic class 


Coarse-silty, mixed, nonacid, mesic Typic Udifluvents 
Fine-loamy, mixed, mesic Typic Argiudolls 
Coarse-loamy, mixed, mesic Mollic Hapludalfs 
Coarse-loamy, mixed, mesic Typic Hapludolls 

Sandy, mixed, mesic Entic Hapludolls 

Loamy-skeletal, carbonatic, mesic Entic Hapludolls 
Loamy, mixed, mesic Lithic Argiudolls 

Coarse-silty, mixed, nonacid, mesic Typic Udifluvents 
Fine-loamy, mixed, mesic Typic Hapludalfs 
Coarse-loamy, mixed, mesic Typic Hapludolis 
Loamy-skeletal, mixed, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Mollic Hapludalfs 
Fine-loamy, mixed, mesic Glossoboric Hapludalfs 
Coarse-loamy, mixed, mesic Typic Hapludalfs 
Coarse-loamy, mixed, mesic Cumulic Hapludolls 
Fine-loamy, mixed, mesic Aquic Hapludolls 

Fine-silty, mixed, mesic Mollic Hapludalfs 
Fine-loamy, mixed, mesic Typic Hapludolls 

Fine-silty, mixed, mesic Typic Haplaquolls 

Fine, illitic (calcareous), mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Aquic Hapludolls 
Fine-silty, mixed, mesic Aquic Hapludolls 
Coarse-loamy, mixed, nonacid, mesic Mollic Fluvaquents 
Fine-loamy, mixed, mesic Aquollic Hapludalfs 
Fine-silty over sandy or sandy-skeletal, mixed, mesic 
Fine-silty over sandy or sandy-skeletal, mixed, mesic 
Fine-loamy, mixed, mesic Typic Hapludolls 
Coarse-loamy, mixed, mesic Typic Hapludalfs 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic 
Sandy, mixed, mesic Psammentic Hapludalfs 

Fine-silty, mixed, mesic Cumulic Hapludolls 
Fine-silty, mixed, mesic Cumulic Hapludolls 
Loamy-skeletal, mixed, mesic Typic Hapludolls 
Fine-loamy over sandy or sandy-skeletal, mixed, mesic 
Fine-silty, mixed, mesic Mollic Hapludalfs 
Fine-silty, mixed, mesic Typic Haplaquolls 
Coarse-loamy, mixed (calcareous), mesic Mollic Udifluvents 
Fine-silty, mixed, mesic Mollic Hapludalfs 

Fine-silty, mixed, mesic Mollic Hapludalfs 

Coarse-loamy, mixed, mesic Mollic Hapludalfs 

Fine-loamy, mixed, mesic Typic Hapludolls 

Fine-silty, mixed, mesic Cumulic Haplaquolls 

Loamy, mixed, euic, mesic Terric Medisaprists 

Mixed, mesic Typic Udipsamments 

Fine-silty, mixed, mesic Typic Hapludolls 

Fine-loamy, mixed, mesic Mollie Hapludalfs 

Fine-silty, mixed, mesic Fluvaquentic Hapludolls 

Fine-loamy, mixed, mesic Aquic Hapludolls 

Fine-silty, mixed, mesic Typic Argiudolls 

Fine-loamy, mixed, mesic Typic Argiudolls 

Coarse-loamy, mixed, nonacid, mesic Mollic Fluvaquents 
Sandy=skeletal, mixed, mesic Entic Hapludolls 

Fine-silty, mixed, mesic Cumulic Haplaquolls 

Fine, mixed, mesic Typiec Argiudolls 

Fine, mixed, mesic Aquic Argiudolls 

Fine-loamy, mixed, mesic Udollic Ochraqualfs 

Loamy, mixed, mesic Lithic Haplustolls 

Fine-loamy, mixed, mesic Cumulic Hapludolls 

Fine-loamy, mixed, mesic Cumulic Hapludolls 

Coarse-silty, mixed, mesic Typic Eutrochrepts 

Loamy, mixed, mesic Udorthents 

Fine-silty, mixed, mesic Aquollic Hapludalfs 

Fine-silty, mixed, mesyc Mollic Hapludalfs 

Fine-loamy, mixed, mesic Mollic Hapludalfs 

Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludolls 
Fine-loamy, mixed, mesic Typic Hapludalfs 

Sandy, mixed, mesic Entic Hapludolls 


Typic Haplaquolls 
Mollic Hapludalfs 


Aquie Hapludolls 


Typic Haplaquolls 


vw U.S. GOVERNMENT PRINTING OFFICE: 1980-301 -683/83 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 


usda.gov/locator/app. 
Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 


found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at htto://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.,; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 


intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE OLMSTED COUNTY, MINNESOTA MINNESOTA AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and letters. The initial numbers represent the kind of 
soil. A capital letter following these numbers indicates the class of slope. Symbols without a slope letter are for 


CULTURAL FEATURES 
nearly level soils or miscellaneous areas. A final number of 2 following the slope letter indicates that the soil is 


eroded. BOUNDARIES 


eh SYMBOLS FOR 
SOIL ai 9902 S252 


ESCARPMENTS 


MISCELLANEOUS CULTURAL FEATURES 


National, state or province Farmstead, house 


(omit in urban areas) 


County or parish Church Bedrock 
(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


SYMBOL NAME SYMBOL NAME 


VV VV Y NYY NY 


2A Ostrander silt loam, 0 to 2 percent slopes 378 

2B Ostrander loam, 2 to 6 percent slopes 401B Mt. Carroll silt loam, 2 to 6 percent slopes 
Sogn loam, 4 to 12 percent slopes 401C Mt. Carroll silt loam, 6 to 12 percent slopes 

16 Arenzville silt loam 401C2 Mt. Carroll silt loam, 6 to 12 percent slopes, eroded 
Chaseburg silt loam #1D Mt. Carroll silt loam, 12 to 18 percent slopes 
Skyberg silt loam #102 Mt. Carroll silt loam, 12 to 18 percent slopes, eroded 
Kasson silt loam 401E Mt. Carroll silt loam, 18 to 25 percent slopes 


Maxfield silty clay loam . oe za 
Minor civil division School 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Indian mound (label) 


Located object (label) GULLY 


Becker loam 

Dickinson sandy loam, 0 to 1 percent slopes 
Dickinson sandy loam, 2 to 6 percent slopes 
Dickinson sandy loam, 6 to 12 percent slopes 
Kenyon loam, 1 to 6 percent slopes 

Salida gravelly sandy loam, 12 to 35 percent slopes 
Bellechester loamy sand, 25 to 45 percent slopes 
Racine silt loam, 1 to 6 percent slopes 

Racine silt loam, 6 to 12 percent slopes 

Racine loam, 12 to 18 percent slopes, eroded 
Massbach silt loam, 2 to 6 percent slopes 
Massbach silt loam, 6 to 12 percent slopes 
Massbach silt loam, 12 to 18 percent slopes 
Eleva sandy loam, 2 to 6 percent slopes 

Eleva sandy loam, 6 to 1 2 percent slopes 
Frontenac loam, 15 to 35 percent slopes 

Garwin silty clay loam 

Joy silt loam, 1 to 4 percent slopes 

Kegonsa silt loam, 0 to 2 percent slopes 
Kegonsa silt loam, 2 to 6 percent slopes 
Lamont sandy loam, 2 to 6 percent slopes 

Lilah sandy loam, 6 to 12 percent slopes 
Marlean silty clay loam, 25 to 40 percent slopes 
Marlean silty clay loam, 40 to 80 percent slopes 
Marshan silt loam 

Plainfield loamy sand, 0 to 6 percent slopes 
Plainfield sand, 6 to 12 percent slopes 
Plainfield sand, 12 to 30 percent slopes 

Port Byron silt loam, 0 to 1 percent slopes 
Port Byron silt loam, 1 to 5 percent slopes 
Port Byron silt loam, 5 to9 percent slopes 
Radford silt loam 

Readlyn loam 

Richwood silt loam, 0 to 2 percent slopes 
Rockton loam, 0 to 1 percent slopes 

Rockton loam, 1 to 6 percent slopes 

Rockton loam, 6 to 12 percent slopes 

Lindstrom silt loam, 2 to 6 percent slopes 
Lindstrom silt loam, 6 to 15 percent slopes 
Schapville silty clay loam, 6 to 12 percent slopes 
Schapville silty clay loam, 12 to 25 percent slopes 


463 
465 
467 
468 


Minneiska loam, occasionally flooded 
Kalmarville silt loam 

Sawmill silty clay loam 

Otter silt loam, channeled 

Root silt loam 

Channahon loam, 1 to 6 percent slopes 
Channahon loam, 6 to 12 percent slopes 
Dorerton loam, 12 to 25 percent slopes 
Dorerton loam, 25 to 40 percent slopes 
Haverhill clay, 1 to 8 percent slopes 
Backbone sandy loam, 1 to 6 percent slopes 
Frankville silt loam, 1 to 6 percent slopes 
Frankville silt loam, 6 to 12 percent slopes 
Littleton silt loam, 0 to 1 percent slopes 
Littleton silt loam, 1 to 4 percent slopes 
Coggon silt loam, 2 to 6 percent slopes 
Floyd silt loam, 1 to 4 percent slopes 
Waukee loam, 0 to 2 percent slopes 

Waukee loam, 2 to 6 percent slopes 

Eyota sandy loam, 6 to 12 percent slopes 
Eyota loamy sand, 12 to 25 percent slopes 
Lawler loam 

Marshan silt loam, depressional 

Hoopeston sandy loam 

Brodale flaggy loam, 25 to 40 percent slopes 
Brodale flaggy sandy loam, 40 to 80 percent slopes 
Atkinson loam, 0 to 1 percent slopes 
Atkinson loam, 1 to 6 percent slopes 
Waucoma loam, 2 to 6 percent slopes 
Nasset silt loam, 2 to 6 percent slopes 
Nasset silt loam, 6 to 12 percent slopes 
Oronoco loam, 2 to 6 percent slopes 
Oronoco loam, 6 to 12 percent slopes 
Oronoco fine sandy loam, 12 to 18 percent slopes 
Zumbro loamy sand 

Dowagiac loam, 0 to 2 percent slopes 
Dowagiac silt loam, 2 to 6 percent slopes 
Dowagiac sandy loam, 6 to 12 percent slopes 
Palms muck, 1 to 6 percent slopes 
Elbaville silt loam, 12 to 18 percent slopes 
Elbaville silt loam, 18 to 30 percent slopes 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 


County, farm or ranch 


RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 
PIPE LINE 
(normally not shown) 
FENCE 
(normally not shown) 


LEVEES 


Tank (label) 
Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 


Marsh or swamp 


DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 
Loamy till spot 
Area of organic soils up to 
2 acres in size 


Sink hole 


High lime area up to 
2 acres in size 


Shullsburg silt loam, 2 to 6 percent slopes Brodale—Bellechester complex, 25 to 60 percent slopes 
Shullsburg silt loam, 6 to 12 percent slopes Brodale—Sogn complex, 12 to 25 percent slopes 
Spillville silt loam Pits, quarry 

Timula silt loam, 6 to 12 percent slopes Pits, gravel With road 
Timula silt loam, 12 to 18 percent slopes Urban land ITTTITTT 
Timula silt loam, 18 to 30 percent slopes Udorthents With railroad 
Vasa silt loam 

Whalan loam, 1 to 6 percent slopes 
Whalan loam, 6 to 12 percent slopes 
Waubeek silt loam, 1 to 6 percent slopes 
Waubeek silt loam, 6 to 12 percent slopes 


Without road TE Spring 


COU eCer reer 


Well, artesian 


{_———— Well, irrigation 
Lamont~Racine complex, 2 to 6 percent slopes caiiniadi tiaiad one 

Terril loam, sandy substratum, 1 to 6 percent slopes DAMS Wet spot 
Dorerton—Rock outcrop complex, very steep 
Ostrander—Dowagiac loams, 6 to 12 percent slopes 


Kato silty clay loam, depressional 


Large (to scale) 
Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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This map is compiled on 1975 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, ate approximately positioned. 
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